


After his propeller shaft ball bearing had 
given 9 years’ service, Mr. K. decided it 
simply must be lubricated. 

When we explained that this N-D-Seal bal 
bearing is lubricated-for-life, Mr. K. cc 3s 
believe it. We told him the same was true 
of his rear wheel bearings, his fan and water 
pump, and clutch throw-out ngs. 

All this because of various advances in 
modern bearing design. 




















THE SIMPLE TEST described here shows how 
Calumet Viscous Lubricants reduce lubricant 
consumption and protect open gears 
against wear, even though subjected to the 

. direct washing action of water. 

Calumet Viscous Lubricants give these 
advantages because they are compounded from 
selected soaps and oils of proper viscosities 
and contain a special additive which makes 
them adhere closely to metal. They do not 
require heating before application, and all but 
the heaviest grades can be sprayed. These 
application features offer direct savings in 
time and grease. 

A Standard Oil Lubrication Engineer will 
help you select the grade you need for 
low cost open gear lubrication. 

Standard Oil Company (Indiana), 910 South 


Michigan Avenue, Chicago 80, Illinois. 

















Where open gears need 


water-resistant lubrication 


CALUMET 


Viscous Lubricants 











Test equipment for comparing water resistance of greases. Meta 
strips are coated with greases to be compared. Left strip-c 
conventional type soda soap grease. Right strip—a Calume 








Viscous Lubricant. 


The instrument dips the strips into beakers containing wate 





at 80°F. at the rate of 30 times per minute for 20 hours. 
























The same test strips after the 20-hour test. The strip containi 
conventional type soda soap grease is practically bare. The st 
holding Calumet Viscous Lubricant is still completely cover 
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~ THE BUs BY KENWORTH 
~~ THE RADIATOR BY ROUNG 


@ Turning passenger loads into “pay-loa 

is the job of the new Intercity Bus, Model 
W-1, made by the Bus Division of the Ken- 
worth Motor Truck Corporation, Seattle, 
Washington. Young is proud to be a con- 
tributor to this new bus, just introduced to 
the public as the latest addition to the Ken- 
worth line. The Young heavy-duty, bus type 
radiator, used to cool the Model W-1 repre- 
sents the combination of engineering experi- 
ence and manufacturing skill which Young 
Heat Transfer Specialists apply to every cool- 
ing problem. The result—equipment that 
does the job faithfully and economically 


because it was designed to do just that. 


YOUNG 


HEAT TRANSFER PRODUCTS 


HEAT EXCHANGERS 
ENGINE JACKET WATER COOLERS 
CONVECTORS * CONDENSERS ¢ AIR 





OIL COOLERS ¢ 


GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS «+ 
INTERCOOLERS ¢ EVAPORATIVE COOLERS 
GAS COOLERS ¢ UNIT HEATERS 


CONDITIONING UNITS «© EVAPORATORS Ee HEATING COILS ¢ COOLING COILS 


AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 


YOUNG RADIATOR CO., Dept. 217-C, RACINE, WIS., U.S.A 
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Furniture Builders ~ 
are ‘Sitting Pretty’ | | 


\ AND SO ARE THEIR CUSTOMERS... 





» + When Costs are Cut — Appearance and Durability 
improved — by AMERICAN PHILLIPS SCREWS 


iS hale Cenk aa@a The most modern fastening for all types of furniture is the American 
Phillips Screw. Easy to handle .. . lightning-fast and automatically straight to drive... 
fumble-proof, slip-proof and damage-proof... American Phillips Screws deliver top savings 
on any fastening job in any type of plant from furniture to railroad cars. Put these 
engineered screws on your costs — and watch your time-savings shoot up as high as 50% 


One of the hallmarks of fine furniture and other household 
appointments is the decorative, straight-set, unburred head of the American Phillips Screw. 
More and more quality-minded buyers look for this distinctive feature—both for the sake of 
appearance, and as a visible assurance of sturdy construction and long service—their money's 
worth and then some! Your product should have this cost-cutting, sales-building advantage 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago Tl: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN) [ti 
PHILLIPS Scoews 52 = 











less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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Some High Spots of this Issue 





How Big Will Car and Truck Production Be in 1947? 


We have here an overall survey of the many vital factors that will influence 
and largely determine the extent of the output of new vehicles during the coming 
months. George Romney of AMA points to strip and sheet steel, copper, pig iron 
and perhaps soda ash, in the shortness and irregularity of their supply, as pos- 
sible deterrents together with the uncertainty with respect to labor’s attitude but 
still sees a chance for 4,700,000 units during the year. See page 17. 


Mass Production Tolerances in Millionths of an Inch 


New precision techniques and latest automatic machine methods are exten- 
sively used in turning out fuel injectors at the ultra-modern plant of G. M. Diesel 
Equipment Division and maintain high level of quality in finish, tolerances and 
clearances of mating parts. The facts are given by Joseph Geschelin beginning 
on page 18. 


New Pressure Diration Indicator for Multi-Cylinder Diesels 


To show the equality or non-equality of load distribution among the several 
cylinders a new indicator, sturdy, reliable, easily mounted and operated and of 
moderate cost has been developed and is described together. with its. accomplish- 
ments by Professor DeJuhasz in a two-part article of which Part I will be found 
on page 22. 


an W hat’s Newest in Engine Bearings 


P. M. Heldt has gathered significant facts and figures and has condensed and 
correlated them for quick and easy reading. This article deals with materials and 
types, compares copper-lead, aluminum, silver and discusses micro and grid. It 
starts on page 28. 


Id 
sw. ' An Engine Assembly That Is Unique 
of ; ? > ‘ 
¥ Parts and accessory kits flow on the conveyor line with the engines for which 
> they are intended. Assembled in the stock room the kits are placed in traveling 
“s racks arranged according to the production schedule. See page 25. 

New Federal Six-Wheel Truck; 25 Items of New Parts and 

New Production Equipment and More High Spots 


Such as: Late Slants on High Prices; Future Foreign Trade Under Reciprocal 
os Agreements; Piston Tooling Innovations; and a bang-up article showing how air- 
craft engine output has been increased three-fold through design refinements. 


Comprehensive Interpretation of Industry News, Page 48 
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C saecunes a thread gage smaller thana 
thumbnail is simple when a Jones & Lamson 
Optical Comparator is used. The enlarged 
shadow of the gage projected upon the 
screen allows its contours to be examined 
for absolute accuracy, quickly and easily. 


Jones & Lamson Optical Comparators 
provide a rapid and extremely accurate 





a? 


method for inspecting even the most 
complex forms. 


Our engineers are inspection specialists, 
their knowledge of holding fixtures, hand- 
ling methods and suitable Comparator 
equipment has saved thousands of dollars in 
manufacturing plants throughout the coun- 
try. Call, write or wire for their service today. 








Probably a Jones & Lamson Ope 
tical Comparator could effect 
comparable savings for you. 
Write for our book, “Beyond a 
Shadow of a Doubt.” Or, better 
still, ask for one of our inspec- 
tion engineers to call and dis- 
cuss your inspection problems, 








JONES & LAMSON 






MACHINE COMPANY 
Springfield, Vermont, U.S.A. 
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PHOTOGRAPH Courtesy Westinghouse Electric Corporation 





Manufacturer of: Universal Turret Lathes * Fay Automatic Lathe», 
Automatic Double-End Milling and Centering Machines Automatic 
Thread Grinders * Optical Comparators * Automatic Opening 
Threading Dies and Chasers « Ground Thread Flat Rolling Dies 
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How Many N ew bau and 


Srecks in 1947 


By George Romney 


Managing Director, A.M.A. 


RDINARILY three factors would 
t determine the answer to the 
question, How many cars and 
trucks will we get in 1947? First, 
market demand; Second, production 
efficiency, which is basically the human 
factor; and, Third, vehicle production 
capacity. However, since virtual com- 
pletion of essential reconversion steps 
five months after the war ended, ve- 3 
hicle production has depended pri- 
marily on availability of a few basic 
raw materials and the status of labor- 
management relations. These will continue to be the 
major factors. 

The most important 1947 consideration is the avail- 
ability, particularly, of sheet and strip steel, copper 
and pig iron. Present facts indicate that from a sup- 
ply standpoint vehicle manufacturers will continue on 
a hand-to-mouth basis throughout the year. 

Sheet steel will be the material in shortest supply, 
with copper and pig iron continually threatening to 
occupy this position and probably doing so for brief 
periods. A dark horse, called soda ash, could retard 
output, and we may hear more about this animal in 
1948. 

That being the case, what is the outlook for sheet 
steel? Last year 16,000,000 tons of these flat rolled 
products were produced. Full production of steel was 
not attained, due principally to the coal and steel 
strikes. Barring similar catastrophes this year, out- 
put of flat rolled steel should reach 17,000,000 tons. 
Original steel industry plans called for attainment of 
4 19,000,000 ton capacity by the end of this year, but 
the “latest estimates as to when these planned facili- 
ties will be ‘in and running now extend well into 1948.” 
The principal delaying factor “has been the difficulty 
in getting delivery of electrical equipment and motors 
a a direct result of the prolonged strikes and mate- 
rial shortages which General Electric, Westinghouse 
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and Allis-Chalmers have all had to face during 
the past year.” 

These figures indicate sheet and strip steel out- 
put this year will exceed 1941 output by about six 
per cent. However, this does not supply an ac- 

curate means of measuring probable vehicle out- 
put because, in 1941, defense production was 
substantial and this year there is considerable 
uncertainty as to the proportion of sheet that 
will be allocated to the motor industry. Manu- 
facturers will have to contend with the housing 
allocation controls of the Government and volun- 
tary steel company quotas. Within recent weeks, 
the steel industry promised the Government to in- 
crease voluntarily its steel quotas for the railroad car 
building program sufficiently to step up this program 
from 3500 to 9000 units a month by June. 

Steel company quotas control individual vehicle com- 
pany production volume somewhat like car company 
quotas control individual dealer new vehicle sales 
volume. 

The big difference is that car dealers have been get- 
ting close to their historical proportion of vehicle pro- 
duction, but the vehicle manufacturers haven’t been 
getting their historical proportion of sheet and strip 
steel because of the abnormal demands by most indus- 
tries. Prewar, the industry consumed nearly 40 per 
cent of flat rolled steel output. In 1940, it was actu- 
ally 37.5 per cent. During the first seven months of 
last year, vehicle manufacturers received only about 
25 per cent and in September the percentage moved 
up to 30.5 per cent. 

Aside from these factors and possible strikes, there 
are two more essential: considerations in calculating 
1947 production. First, what will happen to replace- 
ment parts volume in 1947, how much steel will it re- 
quire; and, Second, the grief and delay the steel in- 
dustry and its supplier industries will encounter as a 
result of pushing production equipment to the limit. 
(Turn to page 45, please) 
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Precision techniques extensively 
used in mass production of fuel in- 
jector parts at ultra-modern plant of 
General Motors Diesel Equipment 


- Division in Michigan 


merly employed in making precision parts, toler- 

ances of the order of 30-millionths of an inch are 
being held in mass production by automatic machine 
methods by the Diesel Equipment Division, General 
Motors Corp., in -its magnifi- 
cent new plant in Grand Rapids, 
Mich. 

The Division came into being 
in January, 1944, to meet the 
wartime demand for Diesel 
engine injector assemblies and 
spare parts for the General 
Motors Diesel Divisions, par- 
ticularly for Detroit Diesel 
which was then accelerating its 
production of engines to meet 
the requirements of the Army, 
Navy, and other claimants. 
Starting from scratch, the 
Diesel Equipment Division 
built its output to a total of 
3500 injector assemblies per 
day in the first year of opera- 
tion. 

Today the ultra-modern plant 
located in the southwest out- 
skirts of Grand Rapids is 
equipped to meet any require- 
ments of its four General 
Motors customers — Detroit 
Diesel Engine Division, Cleve- 
land Diesel Engine Division, 
Electro-Motive Division, and 
Allison. The three Diesel divi- 


i STRIKING contrast to the hand craftsmanship for- 


















































Unique mechanized final assembly 
line for fuel injectors. All parts 
for fuel injectors, after machining, 
lapping, and washing, are routed 
here for assembly 





Latest Automatic 


Holds 


sions are provided with fuel injector assemblies and 
parts, while Allison takes fuel spray nozzles and other 
precision parts for jet engines. In addition, the Divi- 
sion makes air heaters and heater pumps for pre- 
heating Diesel engine combustion chambers to facili- 
tate cold weather starting. 

Built on a 76-acre tract, the new plant boasts 250,000 
sq ft of floor space of which 180,000 sq ft is currently 
used for manufacturing. It is of windowless construc- 
tion with complete air conditioning for worker com- 
fort. Excellent facilities for seeing are provided by 
an installation of fluorescent light sources, flooding 
all work places in the shop with 50 foot-candle in- 
tensity of light. 
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Machine Methods 


Tolerance to 30 Willionth of Such 


By Joseph Geschelin 


By the very nature of the parts produced here, the 
operation is designed to maintain a high level of 
quality as to surface finish, dimensional tolerances, and 
clearances of mating parts. It is no simple task, for 


example, to guarantee a clearance of 30- to 60-mil- — 


lionths of an inch between the plunger and bushing 
of a fuel injector. Yet this is accomplished entirely 
by machine methods and selective fits. Supplementing 
the machine methods, we find extensive instrumenta- 
tion including a large installation of the familiar 
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Pratt & Whitney Electrolimit gages, Sheffield Pre- 
cisionnaire gages, and sensitive manometers designed 
and made here. 

Plant layout has been developed skillfully to facili- 
tate a smooth flow of operations. Machine shop depart- 
ments occupy the entire central area of the building 
and wherever possible self-contained machine lines 
have been established for the production of individual 
parts. This is done on all large-volume parts—for ex- 
ample, the components of injectors for the 71 Series 
Diesel engines and for Allison nozzles. Thus they ap- 
proach straight line mass production procedures for 
much of the volume routed through the plant, 

Supplementing these centralized departments aré 
the usual first operation lines. 
such as Brown & Sharpe screw 
machines; multiple spindle auto- 
matics, imecluding large Cono- 
matics and Greenlees; and an 
extensive heat treating depart- 
ment. The latter is fully 
equipped for all metallurgical 
processes—three groups of wet 
tumbling barrels for the burring 
of most parts; an installation of 
American Wheelabrator for shot- 
blasting; and electroplating 
equipment. Heat treating facili- 
ties include a battery of Leeds 
& Northrup Homo nitriding fur- 
naces; a group of Lindberg Hy- 
dryzing furnaces featuring con- 
trolled atmosphere; General 
Electric drawing and hardening 
furnaces; and a battery of 
liquid salt bath and cyanide fur- 
naces for case hardening. Ma- 
chine lines present a bee-hive of 
activity with parts and assem- 
blies scheduled for some 18 dif- 
ferent types of products. 

During the war when it was 
almost impossible to get forg- 
ings, injector bodies were made 
of Arma Steel, a product of the 
Saginaw Malleable Division, 
GMC. Now the bodies are made 
of steel forgings, which are nor- 
malized upon receipt, sand- 
blasted in the Wheelabrator and 
inspected. First major operation 
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is rough- and semi-finish broaching in a 
No. 5-54 Cincinnati Vertical Hydro- 
Broach. This twin-ram machine is fitted 
with an indexing fixture holding 12 
pieces at a time. Following the severe 
roughing operations of broaching and 
core drilling, the forging is hardened, 
tempered, sand-blasted and _ inspected, 
ready for the main machining steps. 

The center bore is finished to 
0.531/0.532 in. on an H-6-36 American 
horizontal broaching machine, and after 
the chamfering operation, goes through 
a series of machining stages in Sund- 
strand automatic lathes. Later we find 
another surface broaching operation— 
broaching of the stamp pad and lifter 
notch in a No. 3-48 Cincinnati Vertical 
Hydro-Broach. Next comes a lengthy 
cycle of detail drilling and burring and 
polishing operations, eventually reaching the final 
grinding steps. Threads are ground in an Ex-Cell-O 
precision thread grinder which, incidentally, is used 
for all such external threading. The bushing joint 
face is ground on a No. 1 Brown & Sharpe universal 
cylindrical grinder and inspected following a series 
of burring, polishing, and washing operations. Final 
processing is in the heat treating department where 
the body is subjected to the “blue” bath, and the 
threaded portion tin-plated. 


Injector Spray Tips 

Injector spray tips for the 71 Series engines are 
made from % in. diam GM 6145 steel, in bars of 10 
or 12 ft in length. First major operation consists of 
turning, forming the tip, and cut-off in a battery of 
No. 2-G Brown & Sharpe automatic screw machines. 
One of the most interesting operations on the tip is 
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Latest Automatic 


Left—Group of Ex-Cell-O thread 
grinders, used for variety of parts 
including threading of injector 


bodies 


Below—One of the most unique 
operations is the drilling of the fine 
fuel spray hole in spray tips. This 
is a close-up of one of the special 
high speed, precision feed drilling 
units designed and built here for 
the purpose 


the drilling of the six fuel spray holes, 0.0062 in. in 
diam. For this purpose, they have developed and 
built a group of special drilling machines illustrated 
here. Preliminary operations in the “green” are fol- 
lowed by degreasing, cyanide hardening, acid dip, 
rinse, and draw for 1% hr at 475 to 575 F. Hardness 
is held to 48-52 Rockwell C. 


Grinding now follows, including—rough-grind of 
the small OD in a No. 2 Cincinnati Centerless Grinder, 
and grinding of the ID, followed by burring and 
polishing. Washing and blow-off prepare the work 
for another group of grinding stages—OD of the 
head in a No. 5 Brown & Sharpe cylindrical grinder, 
surface grinding of the head in a 6 x 18 Norton sur- 
face grinder, four pieces at a time, etc. Last major 
step is machining lapping of the face to precise dimen- 
sions and relationship of face and holes in a No. 8 
Ultra-Lap disk type grinder. The fixture of this lap- 
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Machine Methods 


(Continued ) 


Here is one of several of the No. 5-54 Cincinnati ver- 
tical Duplex Hydro-Broach machines used for surface 
broaching certain faces of injector bodies 


per holds 44 pieces at a time. Magnaflux method in- 
spection and demagnetization used in accepting 
finished tips is a standard procedure on all such parts 
in this plant. 


Injector Plunger and Bushing 

The last two parts considered here are the plunger 
and bushing for the 71 Series engines. These are proc- 
essed separately, then matched by selective assembly 
procedure in preparation for final assembly. 

Plungers are produced from 13/32 in. round bar 
stock of GM 7520 alloy steel, the first major operation 
being facing, turning, forming, and cut-off in a bat- 


a Bpoue 
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Above—F ollowing internal grinding, the plunger hole 
in the bushing is machine lapped in a battery of two- 
spindle horizontal type Micromatic Hydrohoners 


Right—Bores in injector bodies are broached in this 
horizontal American broaching machine 
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tery of l-in., six-spindle, Greenlee automatic screw 
machines. At the end of the initial roughing stage 
the parts are tumbled to remove burrs, then continue 
on a series of grinding, drilling, and milling opera- 
tions. At this point the work is degreased, hardened, 
drawn, and sandblasted. 

Next are the finish-grinding operations, ending in 
visual and dimensional inspection. Work is tumbled, 
de-scaled by hand, double-degreased, and nitrided in 
the L & N furnaces. Once again we have a series of 
grinding operations, Magnafiux inspection, final in- 
spection, and the parts are now ready for assembly 
with plungers. 

The final part considered here is the injector bushing 

(Turn to page 56, please) 
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New Pressure Duration 


oe Testing of 


cylinders and high speeds which 
characterizes Diese] engine construc- 
tion today has brought to the fore the need 
for an instrument for the continuous, or at 
least frequent, supervision of engine op- 
eration. The purpose of the supervision is 


to show the equality or non-equality of load distribu- consistent in its indication though not necessarily of 
tion among the several cylinders and thereby to fore- extreme sensitivity; and finally that it should be of 
warn the operating personnel of any existing mal- moderate cost. 
adjustment and incipient trouble, and to aid in the There have been numerous efforts to satisfy this 
attainment of good fuel economy. need. Various pressure indicators, recording and non- 
The requirements for such an instrument are: recording, mechanical, optical, and electrical, of the 
that it should not encumber, or interfere with the complete pressure cycle, the mean pressure, maxi- 
functioning of the engine; that it should be reliable, mum pressure and exhaust pressure, and also ex- 
sturdy, and easy to be mounted and operated by the haust pyrometers, have been adapted for this purpose, 
regular engine room personnel; that it should be proposed, built and tried. But none of these instrv- 


ments, meritorious and useful as 
many of them are, fill the require- 
ments of this particular service 
completely. 

In order to fill this need an in- 
strument has been devised by the 
author, and developed at the Penn- 
sylvania State College under the 
sponsorship of the U. S. Navy De- 
partment, which is believed to em- 
body some useful advantages as 
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hontestes rg A Manifold compared with _ previous devices. 
il Valve Block This instrument is termed the Pres- 
= sure-Duration Indicator and _its 
VE function is to compare the high 
Somme § pressure portion of the pressure 
N aE — Carbon Dioxide : ‘ 
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principle which has been widely used 
for the determination of periodically 
variable pressure phenomena such 
as the cyclic fluctuation of engine 

















20 V Ballery Sweep Unit 
Fig. 1— Pressure-Duration Indicator 
schematic arrangement on a single-cyl- 


inder Diesel engine. 
(C. S. Pat. 2382547 and 2392581) 
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Indicator for Routine 


Multi-Cylindered Engines 


By Kalman J. De Juhasz 


Professor of Engineering Research, 


cylinder pressure which is a 
periodic function of the 
crankshaft rotation. Its es- 
sential elements are: (1) The 
container for the pressure 
balancing gas, termed the 
Manifold, in which the pres- 
sure can be altered at will and 
measured by a pressure gage. 
(2) The pressure-responsive 
electric contactor, termed the Pickup, which is con- 
nected to both the fluctuating engine pressure to be 
measured and to the set balancing pressure which is 
known. The Pickup makes an electric contact during 
those portions of the engine cycle while the engine 
prpssure surpasses the balancing pressure. (3) A 
signaling device which is in this case a neon lamp 
placed in an electric circuit in series with the pickup. 
(4) An indicating device termed the Sweep Unit 
which is driven in synchronism with the engine crank- 
shaft and which translates the light signals of the 
neon lamp into crank angle indications. 

Ever since its discovery the balanced pressure prin- 
ciple has played an important part in the investiga- 
tion and development of reciprocating engines, es- 
pecially of internal combustion engines. It can be 
justly regarded as one of the most important and 
fruitful American contributions to experimental en- 
gineering. Therefore at this point a brief digression 
into its history may be of interest. 

The balancing pressure principle was originated at 
the National Bureau of Standards about 25 years 
ago primarily for the testing of aircraft en- 
gines in altitude chambers. In its first con- 
ception, as described in 
the patent specification 
of Newell (1)* and in 


*The numbers in parenthesis refer to 
the Bibliography at the end of Part II 
‘0 be published in an early issue of 
AUTOMOTIVE and AVIATION INDUS- 
TRIES. 
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Fig. 2 — Pressure-crank- 


The Pennsylvania State College 


Part One 


the paper by Dickinson and 
Newell (2) it utilizes a water- 
cooled diaphragm-type pick- 
up, a telephone for signal, 
and a timer-contactor for in- 
dicating the crankshaft phase. 
It was designed for labora- 
tory use, for the attainment 
of the greatest accuracy and 
sensitivity, and it is a tribute 
to the engineering skill of its designers, that even 
today, for laboratory use, the instrument has been 
unsurpassed, and it is widely used in its original de- 
sign. A later, independently-conceived, British modi- 
fication the so-called Farnborough indicator (3, 4) 
uses a small, light valve as the pressure-responsive 
contactor, an induced spark as a signal, and a record- 
ing drum for making a pressure record as a function 
of crank angle rotation. The same instrument has 
been adapted by Ricardo (5) for the measurement of 
injection pressures, using a piston-type pressure- 
responsive element. The design of the Farnborough 
indicator - exhibits a number of ingenious features 
aimed at convenience of operation and saving of time 
in the experiments. But the valve-type contactor and 
the method of spark recording have introduced some 
disadvantages and loss of accuracy. In order to obviate 
these disadvantages a German development (6, 7) 
uses a diaphragm-type pressure element, a neon lamp 
signal, and a film-drum with photographic recording. 
The various types of balancing pressure indicators, 
and especially their pressure-responsive element, the 
diaphragms and valves, have been extensively investi- 
gated by the NACA (8,9) and the Bureau of Stand- 
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ards (12). Several improved and modified forms have 











engineering organizations, some of which have been 
described in patent and engineering literature (10, 
11,13). 

Previous improvements and refinements of the bal- 
ancing pressure indicators had for their object the in- 
crease of sensitivity, and other features for adapting 
it for research and laboratory work. In contradistinc- 
tion with these endeavors the pressure-duration indi- 
cator, to be described in this article, has been de- 
veloped mainly with increased ruggedness, simplicity 
and convenience in view, deliberately dispensing with 


extreme sensitivity, in order to adapt it to engine room 
conditions and usage 


especially for the su- 
pervisory service on 
multi-cylinder engines. 
Furthermore, it is 
adapted for the inves- 
tigation not only of 
pressure, but also of 
other periodic engine 
events, such as the mo- 
tion of the intake, ex- 
haust, and injection 
valves, the knowledge 
of which may be help- 
ful for proper engine 
operation. 


























































































































Description and 
Operation of the 
Pressure-Duration In- 
dicator 




















The pressure-dura- 
tion indicator is shown 
schematically in Fig. 1 
as mounted on a single- 
cylinder Diesel engine 
which is of the two- 
stroke type. The pres- 















































gram of this engine is 

shown in Fig. 2. The 

Manifold Block, shown 

in Fig. 1 contains the balancing pressure medium such 
as carbon dioxide, nitrogen, or air, stored at high 
pressure in a container, and admitted to the manifold 
block through the Fill Valve. The manifold block is 
fitted also with a Release Valve, and a Pressure Gage. 
By manipulating the fill valve and release valve the 
balancing pressure can be set to any desired value 
(from zero up to the container pressure) and its actual 
value can be read on the pressure gage. The pressure 
medium is conducted to the pickup through an elec- 
trically insulated tube from the manifold. The pickup 
is attached to the cylinder head of the engine. The 
pickup is a hollow body formed with cooling fins, the 
inside of which forms a chamber that is divided into 
two parts by a flexible metal diaphragm. The lower 
part of the chamber communicates with the cylinder 
space of the engine. As the engine pressure is 
fluctuating, the communicating passage must be short 
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been proposed and built by research institutions and. 





Fig. 3—Indication on sweep dial for a six-cylin- - ‘ : 
der, four-stroke engine, showing unequal load will readily be seen, 
sure-crank angle dia- distribution. that (assuming the 


and free from obstruction, so that at any instant the 
pressure acting under the diaphragm is equal to the 
engine pressure. The upper part of the chamber con- 
municates with the manifold, therefore the balancing 
pressure acts on the upper side of the diaphragm. 
Since the balancing pressure is kept constant—or 
changed only slowly, manually—the connecting tubing 
may be of any necessary length. The difference of pres- 
sures acting on its two sides will deflect the diaphragm 
away from that side at which the pressure is higher, 
The upper part of the pickup contains an insulated 
electrode which is drilled through to form a passage 
for the pressure balancing gas, and which is con- 
nected, outside the pickup, to the insulated tubing, and 
through this latter to 
the manifold. It will 
be readily seen that 
whenever the engine 
pressure exceeds the 
balancing pressure the 
diaphragm will bulge 
upward and make con- 
tact with the insulated 
electrode. The pickup 
body and also the metal 
diaphragm are ground- 
ed through their me- 
tallic attachment to 
the engine. The elec- 
trode and the insulated 
tubing form parts of 
an electric circuit. 
Other elements of the 
series circuit are a 
wire attached to the 
tube near its entrance 
to the manifold, a cir- 
cuit switch, a neon 
lamp, and battery, the 
other terminal of 
which is grounded. It 


circuit switch to be 

closed) the circuit is 

controlled by the pick- 
up: the neon lamp will be lit whenever and as long as 
the diaphragm makes contact with the insulated elec- 
trode, that is, whenever during the engine cycle the 
fluctuating engine pressure is greater than the bal- 
ancing pressure; at the other parts of the cycle the 
neon lamp will not be lit. 

It is now our purpose to determine the duration, in 
terms of crankshaft degrees, during which the neon 
lamp is lit. This is accomplished by means of the 
sweep unit, the essential part of which is a rotor 
driven by the crankshaft, through the helical gear 
drive shown in Fig. 1. The rotor carries a light con- 
ductor arm which extends radially from near the cen- 
ter of the rotor to its periphery. The light conductor 
arm is a suitably curved polished rod of lucite or other 
transparent and light-refracting material, having the 
property that light entering one end. is transmitted 

(Turn to page 67, please) 
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nae veyor Moving with En- 
on- gine Assembly Line 
ted 
cup 
tal N MODERNIZING the produc- 
nd- [ vo of its varied line of 
- Hivelo engines, the Buda Co., 
vo Harvey, Ill., has introduced a 
ee- unique mechanized engine as- 
ted sembly system which is probably 
# the first of its kind and may be 
pi prototypical. Both gasoline and 
the Diesel engines, in the full range 
. of sizes manufactured, are han- 
~ dled on this short, power-driven 
nce . 
ae assembly conveyor of which 
sw a chief feature is the provision 
win of engine parts and accessory 
of kits filled completely for each 
It specific engine and arranged in 
i accordance with the building 
the schedule. 
wd The kits are grouped in indi- 
is vidual racks moving on a rail 
ke parallel with the assembly con- 
sia veyor and coordinated with the 
ais speed of the assembly line so 
wil that an engine block and case on 
al- the line is mated with the proper 
the kit. This gives the worker all 
(Turn to page 45, please) 
, in 
eon 
the 
tor In the storeroom at the Buda Co. 
complete parts and accessories re- 
fear quired for the assembling of each 
on- engine are loaded on their respec- 
tive racks moving on an overhead 
en- rail, 
ctor 
cher 
the A power-driven overhead line, 
tted shown at the left in the photo, 


transports engine kits along with 
the moving engine assembly line. 
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HREE tandem-axle six-wheel trucks for heavy-duty 
- hauling, and one four-wheel model of 30,000 lb GVW 
capacity have been added to the Federal Motor Truck 
Company’s commercial vehicles, increasing its line to 
17 different models currently in production. The new 
six-wheelers consist of the 663MA model of 40,000 lb 
GVW for heavy-duty highway operation with a road 
speed of 50 mph in direct gear and 59 mph in over- 
drive; the 664MAB of 55,000 lb GVW for heavy-duty 
on and off-highway work; and the 664MA of 55,000 Ib 
GVW for off-highway operation primarily. Specifica- 





tions of these six-wheelers are given in the accompany. 
ing table. 

The six-wheelers use the six-cylinder Continenta] 
R-6602 overhead-valve engine (see April 1, 1946, 
A & AI, page 36) of 4.875 in. bore, 5.375 in. stroke, 
and 602 cu in. displacement. This engine is rated at 
200 hp at 2600 rpm; and it develops 464 lb-ft torque 
at 1250 rpm. It can be converted to burn butane gas, 
using either Ensign or American Liquid Gas Equip- 
ment. Complete equipment is provided with the en- 
gine, including torsional vibration damper, dual oil 

filters, oil bath cleaner, Thompson 
Roto-Valves, and a Donaldson valve 
crankcase ventilating system with an 
air cleaner for the oil filler intake. 
An updraft carburetor is used. 
These models are provided with a 
12-volt electrical system, using two 
six-volt batteries to simplify the re- 


New 


placement problem and a 480-watt 
generator. A heavy-duty oil-filled and 
waterproof bus-type coil is employed, 
and the wiring harness is arranged 
for operation with a multiple fuse 
block. Other features include: an 
automatic hood light, gasoline filter, 
and solenoid type starting switch. An 
engine tachometer is standard equip- 
ment on the instrument panel. The 
engine carries a built-in mechanical 
governor limiting engine speed at 2500 
rpm. A pressure cooling system is 
employed; and an automatically op- 
erating winter front can be supplied 
when specified. 

On the high-speed 663MA vehicle, 
the operator can specify the Timken 
aluminum tandem rear axle which, 
through the use of light-weight alumi- 
num for the housing, brake parts and 
hubs, aids materially in reducing 
deadweight. Timken front axles are 
used throughout. 


This plan view of the 664MAB 201-in. 
wheelbase chassis shows the frame 
crossmember reinforcements. 
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Typical of the new Federal 
six-wheelers, as shown in the 
photo, is the massive con- 
struction of the radiator shell 
and guard which are made of 
heavy gage steel. 







Federal Six-W heel Trucks 


Rear-end construction of the six-wheelers utilizes 
torque rods arranged in parallelogram to transmit 
driving and braking forces from the axle to the frame. 
The latest B-W air-compressor is featured on these 
models. This is a_ two--cylinder, 
water-cooled unit of 12 cu ft ca- 
pacity; and it is mounted at the 


windshield wipers are air driven and two are fitted as 

regular equipment. The same is true of sun visors, 

rear-view mirror, adjustable seat and back cushions, 
(Turn to page 56, please) 





front end of the engine. A front- 
wheel brake limit valve is installed 
as regular equipment. All chassis 
are provided with 62 gallon fuel 


Federal Six-Wheel Truck Data 


tanks, and an additional 62 gallon 


Model Weimaraner 664MAB s4MA 
- slbec cagrencan ERR. o-oo eons sveeves Cine Flt 151 ae 151 re Rollway 15 i 
j - SPS oe pe-Rollway n. ipe-Rollway in. pe-Rollway n. 
Chassis frames have been de Main Transmission... ler 5A65 Spicer 7741 Spicer 77a 
i i 27 low 27 low 
— re view to freedom from Main Transmission Spee ee Pbexton 
allur uxiliary Transmission. .. . picer picer 
she ae extreme operating Auxiliary Trans. Ratios. ... 0.84 and 1.495 0.84 and 1.495 
conditions by eliminating areas of Rear Axle. oe oeoees Timken SW-456 Timken $D-428 
. @ar Axié Matio........ ~§* . . 
stress concentration. The frame re- Universal Joints (Three). . Spicer 1600-1700 Spicer 1600-1700 
, . Wheels (in.)............. Budd 1334, Budd 1334. 
inforcement system consists of two Tire Size—Standard...... 11. 00-22 11. 00-22 
. Tires—Oversize.......... 11.00-24 11.00-24 
Inner angles and a carefully pat- Steering Gear............ 500 Gemmer 500 Gemmer 
* : Brake Shoe Size: 
terned fishplate of 5/16 in. thick- Front (in.)............ 17%4 x3 7% x4 174 x4 
ness, all cold-riveted to the side rails. ge ee ae Me Ue AS te 


The fishplate is omitted on the short 
wheelbase 663MA, however, since the 
two angles offer sufficient strength. 
One of the basic sales features of 
the Federal line is that of providing 
the vehicle with complete equipment 
as part of the standard priced pack- 
age. This is true of the cab as well 
as of the chassis. For example, the 





62 gal 
Frame Side Rails (in.).... 10U%gx3x %e. 


62 gal 62 gal 
104g x3 x He 104g x 3x He 


Dimensions for All Models 


Body Length (ft) 
Wheelbase (in.) CA (in.) (Approx.) 
189 108 16 
201 120 18 
213 132 20 
225 144 22 
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ORMERLY there were essentially three factors limit- 
ing the maximum sustained output of an engine of 
given displacement, namely, the breathing or pumping 
capacity of the cylinders; the load-carrying capacity 
of the crankshaft bearings; and the ability of such 
parts as exhaust valves, pistons, and piston rings to 
withstand high temperatures. Recently the breathing 
capacity has been either eliminated as an output-limit- 
ing factor by the provision of a blower or super- 
charger, or reduced in importance by lowering the re- 
sistance to flow of the inlet tract. Thus, the output- 
limiting factors were reduced to two, and develop- 
ment engineers concentrated on these. A further in- 
crease in specific output was called for particularly in 
the case of aircraft engines, because if the specific out- 
put is raised the engine weight can be reduced and 
the payload capacity or the performance of the plane 
increased accordingly. 


Research directed toward the improvement of ap. 
gine bearings was stimulated by the war. which made 
it necessary to increase the performance of aircraft, 
tank, marine and other engines of fighting equipment 
to the utmost. While the war lasted the results ob- 
tained naturally were kept secret, but recently much 
of what was learned has been made available to the 
general public. At the annual meeting of the Ameri- 
can Society for Metals, held in Atlantic City some time 
ago, a symposium on progress in bearing metals was 
held, and among the papers contributed were the fol- 
lowing: 

“Fundamental Considerations Concerning the Behavior 
of Bearings,” by R. W. Dayton, Battelle Memorial Insti- 
tute. 

“The Selection of Bearing Material,” by Arthur F, 
Underwood, General Motors Research Laboratories Divi- 
s10n. 

“Mechanical Features of Steel-Backed Bearings,” by E. 
Crankshaw, Cleveland Graphite Bronze Co. 


Latest Developments 


Part One — Bearing Materials 
and Bearing Types 


Fig. 1—Plating installa- 
tion for the production 
of silver bearings 
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“Newer Bearing Materials,” by I. C. Sleight and L. W. 
Sink, P. R. Mallory & Co., Inc. 

“Aircraft Engine Bearings,” by J. Palsulich and R. W. 
Blair, Wright Aeronautical Corp. 

In addition to the above, a “Technical Note” on one 
particular phase of the general subject was issued by 
the National Advisory Committee for Aeronautics, 
viz.. T.N. No. 1108, “Load Capacity of Aluminum-Alloy 
Crankpin Bearings as Determined in a Centrifugal 
Bearing Test Machine,” by E. Fred Macks and Milton 
C. Shaw, Cleveland Aircraft Engine Research Labora- 
tory, NACA. 

Of the various papers listed, the last two deal ex- 
clusively with bearings suitable for aircraft engines, 
while the other four cover all types. It is rather diffi- 
cult to make a sharp distinction between bearings for 
aircraft and automobile engines. Evidently any crank- 
shaft or connecting-rod bearing which gives satisfac- 
tory service in an aircraft engine will meet all service 
requirements also in an automobile engine, but its 
production costs may be too high for the latter appli- 
tation. As already stated, an increase in the specific 
output of an aircraft engine makes possible an in- 
(rease in the payload capacity of the plane; and even 
at a very moderate rate per ton-mile, the value of an 
additional pound of payload, over the useful life of the 
dlane, is so great that it warrants a relatively high 
xpenditure on critical parts affecting the payload 
tapacity. In the case of automobile engines the eco- 
homic valué of a gain in specific output is less, and 
testrictions on production costs therefore are more 
rigid. 

Part I of this article, which deals with the subject 
of bearings in a general manner, is based mainly, 
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though not exclusively, on facts and figures presented 
in the first four papers listed. Part II, which deals 


with bearing production, testing and inspection 
methods in the aircraft industry and with materials 
for aircraft-engine bearings, is based almost entirely 
on the two papers at the end of the list. and will be pub- 
lished in an early issue of AUTOMOTIVE AND AVIATION 
INDUSTRIES. 

So far as engine applications are concerned, a bear- 
ing metal may be defined as one which when reason- 
ably well lubricated will carry considerable specific 
load at high rubbing velocities without giving rise to 
failure through scoring or fatigue. Quite a number 
of different bearing metals are now available, and they 
naturallly divide into two classes. Those in one class 
are sufficiently soft so that they may be used on the 
conventional crankshaft of heat-treated medium-car- 
bon steel without causing undue shaft wear, while 
those in the other class are harder and call for a spe- 
cial hardening treatment of bearing surfaces on the 
shaft, if wear is to be held within permissible limits. 
When the shaft wearing surfaces are hardened by a 
process such as the Tocco, the hardness will be of the 
order of 500 Brinell, while. that of the conventional 
heat-treated crankshaft is only about 250 Brinell. The 
first class of bearing metals includes tin-base, lead- 
base, and cadmium-base white metals, while the second 
includes aluminum-alloys, copper-lead, tin-bronze, lead- 
bronze, and silver. 

The requirements in engine bearings were concisely 
stated by Arthur F. Underwood in his ASM paper as 
follows: 

1. Score resistance. 

_2. Compressive strength. 
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3. Fatigue strength. 

4. Deformability. 

a. Conformaiblity. 
b. Embedability. 

5. Corrosion resistance. 

6. Structure. 

It seems to the writer that the last item, structure 
(or grain size), might be omitted from the list, be- 
cause it affects the behavior of the bearing only indi- 
rectly, through its effects on some of the other factors, 
such as fatigue strength and corrosion resistance. As 
regards the item of structure in silver bearings for 
aircraft engines, Palsulich and Blair say that at one 
time the Wright specifications called for a fine grain 
in the silver, but the current specification does not put 
a limit on grain size, because tests have shown that a 
large grain size has no detrimental effect on the bear- 
ing performance. Structure or grain size in the list 
of requirements might possibly be replaced by heat 
conductivity. Both scoring and fatigue failure are 
induced by excessive local heating and, other things 
being equal, such excessive heating is less likely to 
occur with a bearing metal of high heat conductivity. 
With respect to heat conductivity the various bearing 
metals in the pure state rank as follows: silver, cop- 
per, aluminum, magnesium, zinc, cadmium, tin, nickel, 
lead. The conductivity coefficients of silver and cop- 
per are more than 10 times as large as that of lead. 

A study of the above list of requirements shows 
that they are conflicting and cannot possibly be met 
by any single metal. For instance, pure lead and tin 
by reason of their relative softness possess high em- 
bedability, but they lack compressive strength, 
especially near the upper end of the temperature 
range encountered in bearing practice. For this reason 
the practice of using solid bushings of one material 
has been discontinued where heavy loads and high 
speeds must be withstood. Embedability is required 
only in the surface layer, and in heavy-duty bearings 
strength is provided by a backing of a stronger ma- 
terial, usually either bronze or steel. Bronze came 
into use first as a backing material, but was later 
replaced by low-carbon steel, which has a higher yield 
point under compressive loads. At present there is 
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said to be an inclination to go a step further in this 
direction, by replacing the carbon-steel with alloy- 
steel backings. 

The rapid increase in the specific output of aircraft 
engines during the past several years resulted in such 
increases in the specific bearing loads that steel-back 
babbitt bearings, and even copper-lead bearings did 
no longer give a satisfactory bearing life, and shortly 
before the beginning of World War II silver was 
introduced as a bearing material for such engines. 
The first attempts were not entirely successful, ap- 
parently because silver does not have _ sufficient 
embedability. This difficulty was overcome by provid- 
ing the silver lining with a thin overlay (0.001 in.) of 
lead, a material of high embedability. In the pure 
state lead is not very corrosion-resistant in crankcase 
oil, and trouble from corrosion was guarded against 
by alloying the lead with about 5 per cent of indium. 
In production the indium is electrodeposited on the 
lead and then diffused through it by heating. Alter- 
nately, the lead may be alloyed (codeposited) with tin 
to. increase its corrosion resistance. 

These silver bearings with a thin lead-indium over- 
lay became the standard for aircraft master-rod and 
knuckle-pin bearings during the war, and were pro- 
duced in very large numbers. Originally the silver 
was cast to the steel backing, but this proved unsatis- 
factory because, when thus cast, the silver does not 
bond well to the steel; and it is also likely to have 4 
porous structure. Electrodeposition therefore was re- 
sorted to quite early in the history of silver bearings, 
and the process was gradually developed until it was 
possible to deposit the metal at the rate of 0.015 in. 
per hr in regular production, and more than three 
times as fast experimentally. To produce a reliable 
bond, the backing is first given a thin coating of cop- 
per. A plating installation for silver bearings (Mal- 
lory) is shown in Fig. 1. The silver is deposited to 4 
thickness of about 0.020 in. 


Aluminum 


Whereas silver seems to have secured a firm hold 
as a material for aircraft engine bearings, the use of 
aluminum or, rather, aluminum alloys for that pur- 


AUTOMOTIVE and AVIATION INDUSTRIES 





Fig 


th 
all 
sa 
sil 


ab 





yle 
\p- 
al- 
a 


old 


1r- 


IES 


pose is as yet only in the development stage, at least 
as far as American practice is concerned. That cer- 
tain aluminum alloys possess good bearing properties 
has long been known from their use for pistons, and 
the Rolls-Royce firm in England has been using alumi- 
num bearings for at least a decade. Early in 1946 
aluminum alloy bearings were introduced in some 
makes of American Diesel engines. There is, of 
course, an endless variety of possible aluminum alloys, 
but for piston purposes two general types have been 
developed, containing appreciable percentages of cop- 
per and silicon respectively. In the bearing alloys 
which have been developed so far the principal alloy- 
ing element is tin, which, when used is present usually 
in the proportion of 6 to 7 per cent. Tin improves the 
embedability and non-scoring properties of the alloy, 
but it is of no particular help as regards mechanical 
strength. Greater bearing-load capacity can be ob- 
tained with this type of alloy by the addition of 
about 1 per cent each of copper and nickel; and an 
alloy containing about 6 per cent of tin and about 














Fig. 3—End view of grid bearing with en- 
larged view of section 


1 per cent each of copper and nickel seems to be about 
the best as far as load capacity is concerned. Another 
alloy used for bearing purposes contains about the 
same amount of tin together with about 2.5 per cent 
silicon; while in a third the tin is replaced by about 
4 per cent of cadmium, which is used together with 
about 4 per cent silicon. 

One of the most valuable characteristics of alumi- 
num bearings is their corrosion resistance. While 
aluminum alloys are not entirely corrosion-proof, they 
do not seem to be attacked by any of the corrosion 
agents that find their way into crankcase oil. 

Aluminum-alloy bearings are produced in two forms, 
as solid bushings of the alloy and as composite bush- 
ings with a steel backing to which a thin layer of 
aluminu malloy is bonded. One property that dis- 
tinguishes aluminum fro mother bearing materials is 
its relatively high coefficient of heat expansion. To 
eliminate trouble arising from differential expansion 
in applications where bearings loadings run high, the 


March 1, 1947 


aluminum alloy is bonded to a steel backing, the same 
as in modern babbitt and copper-lead bearings. At 
present, bearing metallurgists are working on prot- 
esses for securely bonding the aluminum alloy to the 
backing. That the problem has not been fully solved 
as yet is indicated by one of the conclusions drawn 
from the results of load-capacity tests made by the 
NACA, that “the physical characteristics of the bond 
between the aluminum alloy and the steel back must 
be improved before the aluminum alloy can be used 
for radial aircraft-engine master-rod bearings.” It 
seems, however, that several firms have succeeded in 
developing a fairly satisfactory bonding process, as 
material so bonded is being produced on a commercial 
scale. 

In the NACA tests it was found that aluminum 
bearings seize more suddenly and more severely than 
comparable copper-lead and silver-lead-indium bear- 
ings. On the other hand, whereas the shaft is almost 
sure to be ruined by the seizure of a silver bearing, 
it is practically never injured by seizure of an alumi- 
num bearing. With respect to embedability, alumi- 
num alloys range between silver and babbitt, and are 
practically on a par with copper-lead. 


Copper-Lead 


Another bearing that has higher load-carrying 
capacity than the conventional steel-back babbitt type 
is the copper-lead bearing. This type has been known: 
for nearly 20 years, and no significant development 
work seems to have been done on it during the war 
period. A-comparison of the load-carrying-capacities 
of a silver bearing with lead-indium overlay, a copper- 
lead bearing, and an aluminum alloy bearing is made 
in Fig. 2. The chart shows the upper or final parts 
of wattmeter records taken from the electric motor 
driving the bearing testing machine, the watts regis- 
tered representing the power losses in the bearings. 
The data for the three bearings tested are as follows: 

Bearing A (left): steel-back, silver-lead-indium 
bearing with 0.021 in. silver, 0.001 in. lead, and indium 
equal to 4 per cent of the weight of the lead into 
which it was diffused. Average load capacity : 10,300 psi 
(3840 rpm). Average diametral clearance: 0.004 in. 

(Turn to page 58, please) 
































Fig. 4—Plan view of grid bearing with en- 
larged view of grid pattern 
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on High 


Late Slants 


Prices 


By Leonard Westrate 


UTOMOBILE prices are too high. 
Everyone agrees to that—auto- 
mobile manufacturers, dealers, 


and especially buyers who have to pay 
from 50 to 60 per cent more than they 
did in 1941. 

While everyone manufacturing and 
selling automobiles believes that pres- 
ent price tags are too high, not much 
that is so far discernible has been 
done about it. The reason is that de- 
spite rumblings that the buyers’ mar- 
ket is approaching, manufacturers still 
.sell at present prices all the automo- 
biles they can make. It is true that 
the situation has eased a little since 
last Fall, but with the exception of 
two lines the buyer still can expect 
to wait from two to eight months for 
delivery. 

From all available evidence it looks 
as though Ford, Chevrolet, Plymouth, 
and Studebaker are farthest away from 
a buyers’ market. Many dealers report 
that they have not accepted orders 
for as long as six to nine months and 
that they want to catch up with back 
orders before taking new ones. 

One reason that the lower priced 
lines will be the last to feel the im- 
pact of price resistance is that pros- 
pective purchasers who find price tags 
too steep in the higher priced lines 
simply step down to the next price 
class. Cancellations, however, have been 
relatively few. In short the general situ- 
ation is that up to now there has been 
a top layer of purchasers who have 
been able and willing to pay the price 
asked for the limited: production of 
cars to date. But the unknown quantity 
in the equation is how thick the top 
layer is and when it’ will be skimmed 
off. There is not much doubt that the 
percentage of new cars thus far sold 
to the income group which before the 
‘war made mass volume sales possible 
is very low indeed. 

There are no definite data available 
as yet but a sample survey by one 
company showed that about 70 per cent 
of the families that had purchased new 
cars have incomes of approximately 
$3000 and up a year. While the sam- 
pling was too small to be significant, it 
certainly indicates a trend. A more di- 
rect survey shows that factory workers 
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in general are not buying new cars in 
any quantity. 

According to available statistics, 
about 37 per cent of all new cars pur- 
chased in 1941 were bought by families 
with an income of less than $3000. 
Sixty-five per cent of the low priced 
cars sold that year were purchased by 
this same group. While individual fac- 


tory workers income undoubtedly has 
risen since 1941, living expenses and 
other costs also have kept pace so that 
the amount of money left for the pur- 
chase of a new car probably is no 
greater than it was then and the price 
of the new automobile has risen ap- 
proximately 50 per cent. Dealers coy- 
ered by the survey stated that they did 
have orders on hand from factory em- 
ployes but many of them thought that 
the percentage was down very con- 
siderably from prewar days. 

Another important factor that has 
not yet been felt very seriously but is 
beginning to show up is the Federal 
Reserve Board Regulation W, control- 
ling credit. Under the ruling, the pur- 
chaser must pay at least 1/3 down and 
must pay the balance in a maximum 
of 15 months. Thus, if an average car 

(Turn to page 54, please) 
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Delivered Prices of 1947 Four-Door Sedan 


at Town Nearest Factory 


Includes factory list price with standard equipment plus Federal Taxes. 


1941 Jan. 30, 1947 % Increase 

Ford Super Deluxe 6. $843 $1277 51.4 

Ford Super Deluxe 8 . 859 1365 58.9 

al Chevrolet Stylemaster ....... 795 1205 51.5 
Class Plymouth Deluxe 6 ........... 845 1292 52.9 
DS hee cudeeascvcsaescseee ae 1319 62.8 
Studebaker, Champ. Deluxe .. 800 1388 73.5 

Pontiac Torpedo 6 .......... 921 1433 55.5 
Tee eee 945 1471 55.7 

Medium Dodge Deluxe 6 ............... 954 1492 56.3 
Price 0 ge eee ee 987 1562 58.2 
Class | Nash Ambassador 6 .......... 980 1589 62.1 
Hudson Super-Six 51 ........ 1006 1574 56.4 

RE I On Shee cc cones 1082 1580 46.0 

High ( CmRne. WoO 68 onic ee veces 1445 2203 52.5 
Price ee NY vn bass Usaatedds Soe es 1490 2341 57.1 
Class | Packard Deluxe Clipper ...... 1396 1947 39.5 


*Does not include spare tire as standard equipment 
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AMA Renews Its Endorsement of American 
Reciprocal Trade Agreement Policy 


By James R. Custer 


N THE next few weeks another inter- 

national problem will come to the 

forefront when representatives 
from 19 nations meet in Geneva, Switz- 
erland, to negotiate trade agreements 
that will determine to a large extent 
the pattern of their peacetime foreign 
commerce. Bargaining at the confer- 
ence, scheduled to begin April 8 and 
likely to continue through most of the 
summer, will be between individual 
countries, but any of the agreements 
when finally approved by the respective 
governments are intended to apply to 
the other represented nations since the 
purpose is to eliminate the preferential 
tariff system. In other words, if two 
nations agree to lower or eliminate tar- 
iff duties on certain commodities to 
stimulate trade between them, the tariff 
concessions also are available to the 
other countries that participated in the 
conference. 

At the present time there is a grow- 
ing opposition in Congress to certain 
provisions in the Reciprocal Trade 
Agreements Act of 1934, but as yet 
there is no indication that it will be 
strong enough to prevent the United 
States being represented at Geneva. 
Some Congressmen are said to be in 
favor of returning the setting of tariff 
duties to the Tariff Commission, thus 
superseding the State Department 
which has had charge since 1934. 

According to plans the United States 
will be represented at Geneva by about 
12 teams of economic specialists from 
seven Government agencies—the Tariff 
Commission and the Department of 
State, Commerce, Agriculture, War, 
Navy and Treasury. The Department 
of State has announced that all future 
trade agreements will include an escape 
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clause, similar to the one in the agree- 
ment with Mexico, which will permit 
the President to take action to protect 
any industry or agricultural activity 
seriously threatened by operation of 
any agreements. Extending the pur- 
pose of the reciprocal trade agreement 
principle, which had its inception after 
the 1850’s during the high tariff and 
free trade controversies, the Adminis- 
tration is advocating the formation of 
an International Trade Organization. 
Under the 1934 act the United States 
now has trade agreements with 25 for- 
eign countries. 

Hearings on reciprocal trade were 
held during January in Washington, at 
which hundreds of witnesses repre- 
senting manufacturers, labor, agricul- 
ture, importers and exporters testified 
before the Committee for Reciprocity 
Information, a Government interde- 
partmental agency. Some industries, 
particularly those that had an unusual 
production expansion during the war, 
want to become active in foreign mar- 
kets. The Government experts will use 
the information presented at the Wash- 
ington hearings as a basis for deter- 
mining the extent of tariff concessions 
at the Geneva negotiations. 

Data on the automotive industry 
were submitted by the Automobile 
Manufacturers Association and its po- 
sition with respect to the Reciprocal 
Trade Agreements Act is given in the 
following paragraphs prepared espe- 
cially for AUTOMOTIVE AND AVIATION 
INDUSTRIES by George Romney, AMA 
general manager. It will be recalled 
that before the war certain foreign 
countries had set up tariff barriers to 
keep American passenger cars and 
trucks out of their domestic markets 


and as a result since 1929, when the 
number of United States-built automo- 
biles in foreign countries was 50 per 
cent of total registration, the propor- 
tion declined to 38 per cent in 1939. 
The AMA statement follows: 

“The Automobile Manufacturers As- 
sociation has consistently endorsed the 
Trade Agreements Act since its enact- 
ment in 1934, and has supported. the 
State Department in its efforts to im- 
prove our foreign trade through nego- 
tiation of trade agreements. Sound 
foreign trade must be on a two-way 
basis. The association accordingly wel- 
comed the announcement that 18 na- 
tions would meet to renew negotiations 
on a wider basis, to improve the world 
economy through greater international 
trade. 

“The volume of foreign trade is di- 
rectly dependent upon the degree to 
which restrictions on initiative and en- 
terprise are removed. Correspondingly, 
a high level of interim economic devel- 
opment in any country requires effi- 
cient transportation, the automotive in- 
dustry has made a substantial contri- 
bution to this end in the past, and can 
make constantly increasing contribu- 
tions in the future. An appreciation of 
the value of motor transportation is 
shown by the fact that virtually every ~ 
country of the world is engaged in the 
planning, or actual construction, of ex- 
tended highway facilities. 

“In many countries the restrictions 
placed upon the importation of motor 
vehicles reflects a gap in the integra- 
tion of national policies which seek the 
upbuilding of the internal economy. It 
is recognized that these restrictions 
sometimes stem from causes—as for 
example exchange shortages— which 
make their removal difficult. More of- 
ten than not, however, they exist be- 
cause of lack of appreciation of the 
benefits increased motorization can 
bring, and a short-sighted concern for 
the revenues which high tariffs are 
assumed to provide. Fundamentally, 
there is little doubt that the veoples of 
foreign countries recognize their basic 
requirements in highway transport, 
and that they can be brought to take 
the longer view of the benefits which 
increased motorization provides.” 
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Piston 
Tooling 


Innovations 


AKING pistons for motor trucks, 
buses, tractors, and industrial appli- 
cations in diameters of from 1% 
in. to 9 in. is an operation which must be 
based on short runs and frequent change- 
over. The Zollner Machine Works, of Fort 
Wayne, Ind., which specializes in this type of product, 
recently completed a major conversion to civilian pro- 
duction. Its plant, which employs unique techniques 
and much specialized tooling designed primarily for 
use with general purpose machinery, is laid out in U 
shape with machine shops in the two legs. One of 
these is set up for rough machining, the other for 
finishing operations. The rough machining area also 
includes an experimental machine shop for engineer- 
ing department jobs and for some special runs. 

Considering the variety of sizes and details of 
pistons by Zollner it is of interest to note that a 
procedure has been developed that is applicable to 
the making of almost any kind of piston in any volume. 
This has been accomplished by the design of inter- 
changeable fixtures and tooling, all of similar charac- 
ter, which can be readily changed over to suit a spe- 
cific job. 

Because Zollner specializes in aluminum alloy pistons 
exclusively, practically all operations—except drilling, 
milling, and grinding—employ tools tipped with ce- 
mented-carbides. In general the processing of pistons 
follows the pattern below: 


1. Centering of the rough piston casting: (a) boring 
the open end; (b) center drilling the head. 

2. Rough boring of the piston pin hole on a single-end 
Heald Bore-Matic using a special hydraulically operated 
work-holding fixture having four stations. This step 
establishes a definite base for all succeeding operations. 

3. Facing the head. This is done in LeBlond lathes, 
using an hydraulically operated tool head with a cam 
mechanism for producing a radius head where specified. 

4. Rough turning and rough ring grooving. 

5. Inspection of roughing stages. 

6. Finish turhing of ring grooves and ring lands to speci- 
fied tolerances. 

7. Cam grinding in Cincinnati external grinders fitted 
with standard cam grinding attachment or special Zollner 
cam grinding attachment, depending upon design. 

8. Tin plating or anodizing, depending upon customer’s 
requirements. 


9. Final step is finish line boring of the piston pin bore 
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1 Zollner method of producing serrated piston skirts. 

* The operation is done in a LeBlond lathe using an 
hydraulically operated serrating attachment shown in the 
foreground. One of the cutters may be seen at the top, the 






other is mounted below. 


in a single-end Heald Bore-Matic fitted with a two-station 
work-holding fixture. 

10. Final inspection. 

Because of the great variety of drilling and slot 
milling details, these operations have been omitted 
from the routing given above. Obviously Zollner can- 
not employ single-purpose set-ups such as are featured 
in passenger car piston lines. Instead they rely upon 
single-spindle drills fitted with special holding and 
indexing fixtures for all drilling; and general purpose 
milling machines for all milling. Nevertheless, their 
specially designed fixtures and procedures make it 
possible to handle drilling and milling in all its varia- 
tions economically. 

Stamping piston identification on the head is an 
operation which may cause distortion. To meet this 
problem, Zollner has developed a simple hydraulically 
operated machine fitted with a steel roller for stamp- 
ing. The mechanism is so arranged as to control the 
pressure on the roller and to vary this pressure accord- 
ing to the design of the piston. The job is done 
quickly and without distorting the piston. 

A feature of Zollner design is a patented “control- 
lable” cam profile in which the skirt not only is cam- 
ground to give the proper dimensions on the two prin- 
cipal axes but also to provide a controlled tapering 
effect—smaller diameter at the top than at the bot- 
tom, or the reverse; or any variations in diameter in 
between. This is accomplished through the use of 
a variable cam generating attachment fitted to the 
Cincinnati external grinders. An important feature 
of the cam generator is the facility with which it can 
be accommodated to suit any size or type of piston 
processed over a given grinder. 

The pin hole finish boring operation on the Heald is 
held to extremely fine tolerances. To assure absolute 
alignment of the through bore, the fixture features 4 
line-up bar made to fit the rough-bore size. This is 
passed through the bores before the fixture is locked, 
thus effecting positive alignment, then the finish-bor- 
(Turn to page 45, please) 
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2 Piston head facing is done in LeBlond lathes 
* with tooling depending upon the type of pis- 
ton being machined. In this case the piston has a 
dual-concave head and the formation is developed 
by means of the hydraulically controlled radius 
arm seen in the center. In all cases the piston is 
drawn up against the chuck by means of a pin 
through the rough-bored pin holes. 


This is the specially designed hydraulically 

* controlled machine for automatic stamping 

of piston identification. The roller resting on the 

piston head does the marking under controlled 
pressure adjusted for each type of piston. 


4. Plated pistons are finish-bored in two-spindle 

* Heald boring machines as shown. This close- 

up gives the detail of the work-holding fixture, the 

clamping device, and boring bars. Before pistons 

are clamped, aligning bars are pushed through 

from the right to assure precise alignment with the 
boring bars. 
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Engine Control 














HIS pneumatic load and speed control apparatus 
was designed and built by the Ethyl Laboratories 
for use in laboratory tests to determine the effect 
of various operating conditions on engine perform- 
ance. The apparatus is pneumatically operated on 
the same principle as a player piano. Engine speed 
and throttle opening are controlled from a roll of per- 
forated tape which travels across a tracker bar con- 
taining 25 holes which are connected to bellows. The 
entire system is maintained under constant vacuum 
by a vacuum pump, so that a bellows is actuated when 
a perforation in the tape uncovers a hole in the bar. 
Twenty of the bellows are available for control of 
engine speed, and, through use of different combina- 
tions of the other five bellows, 31 different throttle 
settings in increments of 3/32 in. of throttle actu- 
ator travel are available for throttle control. Blank 
tape may be perforated according to any desired pat- 
tern, so that the apparatus will adjust the engine 
throttle opening and the engine speed to match the 
sequence and duration of engine operating conditions 
for any type of actual service. 
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Wright R-2160 engine having 42 cylinders 
liquid-cooled and an output of 2500 hp 


craft reciprocating engines have been accom- 

plished in recent years through design refine- 
ments of existing types and creation of new engines 
of higher power than had been considered even practi- 
cal a decade ago. Although the introduction of turbo- 
jet and jet-reaction engines to aircraft propulsion 
seemingly has overshadowed engineering progress on 
the piston engine, a significant achievement in the 
development of higher output engines is the fact that 
more than three times the original power of one recip- 
rocating engine has been obtained through design 
improvement. 

Apportioning this power improvement to the vari- 
ous detailed refinements is a 
complex problem and will not 
be undertaken here. Gener- 
ally, however, in the case of 
power increase of a given 
type, the greatest improve- 
ments can be credited to advanced cooling techniques 
through improved cylinder finning, baffling and heat- 
transfer methods; the development of water-injection; 
improved carburetion and fuel vapor distribution; 
application of direct fuel injection; advances in ex- 
haust manifold design and construction; improved 
ignition systems; tremendous advances in turbosuper- 
charging techniques and more accurate control of the 
relationships between engine operation variables. 
Improvements in fuels also have accounted for a very 
high percentage of the over-all increase in aircraft 
engine power. 

The increase in power through the design and de- 
velopment of new engines is most directly attributable 
to increased displacement which, in general, has been 
accomplished through the use of a larger number of 
cylinders of normal size rather than increased bore 


RR crate ec increases in the power output of air- 


36 


By Robert McLarren 


and stroke. Cooling difficul- 
ties resulting from increased 
numbers of cylinders neces- 
sitated the use of four banks 
arranged in helical fashion 
to provide a path for cooling 
air. Generally, large-size engines have featured liquid 
cooling with its greater degree of control and de- 
pendability. 

Long-time aircraft engine goals of one pound-per- 
horsepower, and one horsepower-per-cubic-inch have 
been exceeded, reaching a specific weight as low as 
0.698 lb/bhp and a specific power as high as 1.683 
bhp/cu in. These remarkable developments were a 
product of research into the many allied fields of re- 
ciprocating aircraft engine design and supercharging, 
higher crankshaft speeds, improved fuels, weight re- 
duction, and improved metallurgy, all combined to 
create this outstanding progress. This broad research 
was chiefly the responsibility of the Air Technical Ser- 
vice Command at its laboratories at Wright Field, 
Dayton, Ohio, and the Aircraft Engine Research 
Laboratory of the National Advisory Committee for 
Aeronautics at Cleveland, 
Ohio, both of which coordi- 
nated the work of more than 
a dozen private industrial 
laboratories. 

In the field of new engine 
design the greatest progress has been made in the 
liquid-cooled type. This design was virtually aban- 
doned by the Services as early as 1928 following the 
Navy’s decision to purchase air-cooled radial types ex- 
clusively due to corrosion and maintenance difficulties 
with liquid-cooled types aboard aircraft carriers and 
at Naval Air Stations adjacent to salt water. The 
severely curtailed purchases of aircraft engines by the 
Army at the time forced the Curtiss Aeroplane and 
Engine Co. and the Packard Motor Car Co., the two 
largest producers, to abandon the type. Thus, for 
more than a decade the U. S. was without liquid-cooled 
aircraft engine production and its accompanying de- 
velopment through applied research at a_ time 
when Great Britain, Germany, France and Italy 
were concentrating their efforts almost. exclusively on 
the type. 
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Times More 


Engine Power 


Output of Aircraft Piston Engines 
Greatly Increased Through Design 
Refinements and New Models 


Allison 
The Allison Engineering Co., Indianapolis, Ind., 
which became the Allison Division, General Motors 
Corp., in 1929, continued the development of the liquid- 
cooled aircraft engine on an extremely modest and 
private scale following the Navy’s decision in 1928. 
Allison had produced several versions of the well- 
known Liberty aircraft engine, including inverted and 
air-cooled models, following World War I and had pro- 
duced the large X-4520, a 24-cylinder air-cooled “X”’ 
design for the Army Air Ser- 
vice during the Twenties. 
Development work on the 
famed V-1710 began about 
1930 and the first block test 
run was made in December, 
1934. Research continued dur- 
ing the ensuing years and cul- 
minated in the design passing 
the Army 150-hour type test 
for 1000 bhp engines on April 


Lycoming XR-7755, a 
36-cyl liquid-cooled en- 
gine designed to pre- 
duce 5000 hp at 2600 
rpm. It is 121.35 in. 
long and 61 in. in di- 
ameter 
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23, 1937, the first aircraft engine to 
satisfy these requirements. 

When we entered the war, the Allison 
V-1710 was our only liquid-cooled engine 
in production and was installed in the 
Lockheed P-38 Lightning, the Bell P-39 
Airacobra and the Curtiss P-40 War- 
hawk, all of which were in an early form. 
At the time of Pearl Harbor the Allison 
V-1710-27 and -29, as installed in the 
P-38D, delivered 1150 bhp at 2950 rpm. 
It continued in service throughout the 
succeeding P-38 and P-39 models as well 
as the Bell P-63 Kingcobra. 

At the close of the war a total of 2800 bhp, utiliz- 
ing the turbine feedback, was developed by the V-1710, 
an increase of 180 per cent over the original power 
output. This produced a specific weight of only 0.709 
lb/bhp and a specific power of 1.638 bhp/cu in., cer- 
tainly an outstanding accomplishment. 

The V-1710 was severely criticized in the press and 
by Congressional committees for its low supercharg- 
ing and supposedly poor altitude performance in the 
P-39 and in the early models of the North American 





























































American Aircraft Engine Developments 



























































Sa see | | | | | 
Dis- | Com- | Maxi- Specific | Specific 
Manu- Cool- | No. place- | pression Blower Cylinder mum Rated Power Weight | Weight Power | Power 
Designation | facturer | ing Cyl. | Bore | Stroke| ment Ratio |BMEP| Ratio Materials Hp Hp/Rpm/Alt. ibs. Ibs./hp jhp/cu.in. | Increase 
= ‘Saas, Oe | ac 
1-1430 Continental | L | 12 | 5% | § | 1426 | 6.5:1 342 5.93:1 1 2100 1150/3000/25,000 | 1615 0.769 1.472 | 91% 
V-1650 Packard | L 12 5.4 | 6 | 1649 6.031 355 | 8.1:1 Steel | 2500 2220/3000/4800 1745 0.698 1.517 | 81% 
V-1710 Allison L 12 | 5% | 6 1710 6.0:1 347 6.75:1 | Steel & | 2800 2800/3200/11,800 | 1983 0.709 1.638 180% 
| Aluminum2 | 
R-1820 Wright | A 9 | 6% | 6&% 1823 6.7:1 bate 7,0:1 | Steel & | 1600 | 1200/2500/25,000 | 1308 0.817 0.877 | 262% 
Aluminum | | 
R-1830 P&W | A | 4 | 5% 514 1828 6.7:1 eed 7.15:1 | Stee: & | 1350 | 1100/2600/7500 1550 1.150 0.739 62% 
| Aluminum | 
R-2000 P&W | A | 14 | 5% 514 2010 6.6:1 oa 9.52:1 | Steel & | 1450 | 1100/2550/7000 1590 1.096 0.718 32% 
| Aluminum | 
R-2160 Wright a | 42 | 4% 356 2160 ua ee 4.2:1 | Steel & | 2500 | 2000/2400/25,000 | 2735 1.092 1.158 
| | Aluminum | 
1-2220 Chrysler | L | 16 5.8 5, 2220 6.5:1 262 6.46:1 3 2500 | 2150/3200/25,000 | 2380 0.952 1.127 | 150% 
H-2470 | Lycoming L | 24 | 5% 4%, | 2468 | 6.4:1 223 6.15:1 | Steel & | 2300 | 2000/3100/25,000 | 2430 | 1.057 | 0.971 | 
| Aluminum 
R-2600 Wright A 14 bY 656 | 2604 6.85:1 rae | 10.06:1 | Steel & | 1900 1500/2400/6700 1980 1.042 0.729 | 27% 
| | Aluminum | | 
R-2800 P&W | A | 18 534 6 | 2805 | 6.75:1 Pw 6.75:1 | Steel & | 3000 1700/2600/7000 2290 0.764 1.070 | 88% 
| | Aluminum | 
R-3350 Wright | A | 18 | 6% 8546 | 3348 | 6.85:1 are 6.41:1 Steel & 3400 2000/2400/25,000 | 2757 0.810 1.016 | 89% 
{ | Aluminum | 
V-3420 Allison } | 24 | 542 | 6 | 3420 | 6.65:1 | 154 | 6.9:1 S | 3000 3000/3000/30,000 | 2655 0.884 0.877 50% 
R-4090 Wright | A Oe 6, 6%_ | 4092 6.85:1 | .. 5.0:1 | Steel & 3000 2400/2600/4500 3230 1.078 C7 | wa 
| | | | | Aluminum | 
R-4360 P&W | A | 2 | 5% | 6 4362 | 7.0:1 |} 7.52:1 | Steel & | 3500 2500/2550/5000 3490 0.998 0.803 | 17% 
Aluminum 
R-7755 | Lycoming | L 36 | 63% | 634 | 7755 | 8.5:1 | 196 | 6.0:1 | 4 | §000 | 4000/2300/40,000 | 6050 | 1.211 | 0.645 
Be 
i—inverted A—Air 1—Head: Alcoa 3557-6 cast 2—Stainless steel coolant baffles 3—Head: SAE 4210 cast 4—Head: Alcoa 142775 cast 
po L—Liquid Barrel: AMS 6382A forging Aluminum jacket Barrel: AMS 6380 forging Barrel: AMS 6470 forging 















Lycoming H-2470 engine, a 24- 
cyl liquid-cooled powerplant, de- 
velops 2300 hp at 3300 rpm at 
takeoff 
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it produced 3000 hp at 3000 
rpm at 30,000 ft equipped 
with turbosupercharger. 
7 ee Rr Die Re dedi ie Flight tests were delayed 
nm cates Eva eet phenom tm eee for lack of a suitable air- 

plane until December, 1943, 
when it was installed in the 
Fisher XP-75 Eagle pur- 
suit plane. Although this 
radical plane was not ordered 
for quantity production, a 
total of 12 was completed 
and considerable flight test 


P-51 Mustang. However, its use in the P-38 in con- data on the V-3420 engine recorded. In addition, four 
junction with General Electric. turbo-superchargers of the engines were installed in the Douglas XB-19A, 
proved quite satisfactory. Later models of the V-1710, a 70-ton, 212-ft span experimental bomber. Following 
installed in the P-63, had gear-driven blowers and alti- extensive flight tests of the installation, the giant 
tude output was considerably increased. It is no bomber was retired to the Army Air Forces museum, 
longer in production. where it is now on display. 
In 1937 Allison began the development of a design 

utilizing two V-1710 engines mounted on a common Chrysler 

crankcase in a broad “W” shape. This engine, the Without previous experience in aircraft engine de- 
V-3420, developed 2000 bhp on its first test run in sign, the Chrysler Corp. undertook the design of 4 
1938. It was exhibited at the New York World’s Fair 16-cylinder “V” liquid-cooled aircraft engine in May, 
in 1939. Development continued during the war until 1940, at the request of the Army Air Forces as a part 
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This 22-cyl, 3000 hp engine was 
i developed by Wright 


r 

ne of the latter’s accelerated re- 
7 search program in_ liquid- 
0 cooled aircraft engine design 
b established to overcome the 
6 “lost decade” previously men- 
tioned. The result- 

ing engine, the 

[-2220, made its 


first block test in 
February, 1940, 


4 and delivered 1000 
bhp. Subsequent 
hb improvement 
% raised this output to 2000 bhp the fol- 
lowing year. 
. A standard Republic P-47 Thunder- 
fe bolt was modified for installation of 
the I-2220 and the first test flight of 
to the combination, designated XP-47H, 
was made in July, 1945. Subsequent 
test flight produced speeds of 490 mph 
=a) at altitudes above 30,000 ft. On V-J 
ing Day the I-2220 was developing 2500 
hp at 3400 rpm, an increase of 150 per cent in Continental 
output in a period of less than three years. A com- Continental Aviation Engine Co. of Detroit, Mich., 
4. plete description of the I-2220-11, as fitted to the began the design and production of aircraft engines 
le- XP-47H, appeared in AUTOMOTIVE AND AVIATION IN- in 1927, and has produced a continuously successful 
a DUSTRIES, Jan. 15, 1946, issue. series of light aircraft engines. In 1936 the 
firm was reorganized as the Air- 
craft Engine Division, Continen- 
tal Motors Corp. In October, 
1939, the firm began the design 
of a 12-cylinder liquid-cooled “V” 
high-powered aircraft engine 
00 designated I-1480 (see May 1, 
ed 1945, issue of AUTOMOTIVE AND 
Te AVIATION INDUSTRIES, page 42). 
ed The first block test was made in 
if January, 1941, and produced an 
43, output of 1100 
he bhp. One year 
ot later it was pro- 
nis ducing 1500 bph 
ed and plans went 
s forward for its 
ed installation in 
est several experi- 
ur mental aircraft, 
A, including the 
ng 


. aie ’ sk ee twin-engine Lockheed XP-49, the 
unt — © « os we Bell XP-52, the Curtiss XP-53 and 

, “a : j the twin-engine McDonnell XP-67 
pursuit planes. First fiight test 
was made in the Lockheed XP-49 
in November, 1942. The Bell and 


de- Pratt & Whitney R-2000 = ; Curtiss projects were abandoned 

2 8 ot » i but the McDonnell installation 
e i ows all : 

a las “DC : ‘? Sabine Se proved equally as successful as the 
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HE SUNDSTRAND MACHINE TOOL Co., 


Rockford, Ill., has added a new 
Model 16 automatic lathe to its present 
line of lathes. The new lathe is larger 
in capacity than Sundstrand’s present 
Model 8, 10 and 12 but embodies most 
of the basic design features. 

The lathe is provided with a 75 hp 
motor. It has a 17 in. swing over slides, 
and will swing a 2l1-in. dia chuck. 
Machines can be furnished in three 
bed lengths of 36, 60 or 84 in. between 
centers. 

The quick cycle changeover makes it 
possib’: to multiple tool this lathe for 
short runs as well as for production 
turning. It can be used for either shaft 
turning jobs or chucking work. The 
ample horsepower makes it practical 
to use multiple tooling and carbide cut- 
ting tools. 


Both the spindle and front carriage 
drive units are provided with two dif- 
ferent driving gear centers. In each 
case, this feature provides an increased 
range between high and low spindle 
speeds and high and low front car- 
riage feeds. In addition, the number of 
speeds and feeds obtained from one 
set of gears are both doubled. 

Complete control of all cycles is pro- 
vided by adjustment of dogs on a cycle 
control disk. Making cams for cycle 
control is thereby eliminated. Chang- 
ing position of dogs on disk changes 
lengths of rapid approach, feed and 
rapid return strokes. 

Pendant control is provided for ease 
of operation in turning large work. 
The entire machine cycle is controlled 
through push buttons. A power op- 
erated tailstock is provided. Automatic 
declutching between spindle and spin- 
dle motor with self-adjusting magnetic 
brake for quick stopping of spindle 
rotation is also provided. 


The rear carriage is adjustable full 
length between headstock and tailstock 
centers. Screw feed is provided to the 
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Sundstrand Model 
16 automatic lathe 


front carriage. The rear carriage and 
tailstock have rack and pinion adjust- 
ment. 


PP Rovuction of a newly designed all- 
hydraulic 4-oz plastics injection 
machine is announced by the Hydraulic 
Press Manufacturing Co., Mt. Gilead, 
Ohio. A number of new design fea- 
tures incorporated in the machine— 
Model 125-H-4—make it more powerful! 
and faster-acting than its predecessor. 
The self-contained hydraulic power 
system comprises a single gear pump, 
working in conjunction with a newly- 
designed Hydro-Power pressure boost- 
er, both driven by a direct-connected 15 
hp motor. Working pressure of 2250 
psi is furnished by the power system, 
which is unit-mounted in the base of 
the machine. 

A new gravity feed system utilizes a 
light-weight, windowed sheet steel hop- 
per of 50-lb capacity, which is hinged 
at its base for access to the feed cham- 
ber and for ease of cleaning the entire 
feed unit. The feed mechanism is self- 
compensating, automatically providing 
the correct amount of material at all 
times. 


All-hydraulic, four- 
oz plastics injec- 
tion machine man- 
ufactured by the 
Hydraulic Press 
Manufacturing Co. 


———— 
——— 


Higher mold clamping capacity js 
provided in the new model. An inter. 
nal booster ram effects rapid mold 
closing, while the main double-acting 
ram supplies live hydraulic pressure up 
to 125 tons for sealing the mold. 

The clamp ram closes at 530 in. per 
min, opens at 355 in. per min. Forward 
mold clamp travel is limited by a hy. 
draulic by-pass arrangement, which 
does away with the need for stop col- 
lars on the tie rods. 

The injection chamber is provided 
with a 3-kw multiple-zone heating sys- 
tem, using cast aluminum electric fan 
heaters and indicating temperature 
controls. 

Larger platen area will accommodate 
larger molds than heretofore. Vertical 
mounting between tie rods and utiliz- 
ing the full vertical platen dimension 
permits use of molds up to 15% in. by 
21 in. Horizontal mounting gives max- 
imum mold dimensions of 12 in. by 
24% in. 


HAMBERSBURG ENGINEERING (0., 

Chambersburg, Pa., has recently in- 
troduced a new gravity drop hammer, 
the “Ceco-Drop.” This air- or steam- 
operated hammer is designed to op- 
erate at approximately 20 per cent 
more blows than a comparable size 
board drop. With an air or steam sup- 
ply of 100 psi, the mean effective 
pressure within the Ceco-Drop cylin- 
der is such that the upward stroke is 
accelerated at the speed required to 
get the additional strokes in a given 
interval of time. 

Ceco-Drop frames are completely 
new. Each is of a V section with the 
point of the V shape forming the 
guides, the sections are lighter at the 
top than at the base and graduated 
in between. Ribs, appropriately spaced 
in the channel of the V, block any 
vibrating tendency of the planes. The 
frames are heavier than comparable 
board hammer frames and have a 
lower center of gravity. They are 
Cecolloy castings. 
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The Cecolloy yoke is mounted on the 
frames and held by inclined bolts simi- 
lar to the familiar frame to anvil bolt 
connection. The yoke is positioned with 
respect to the frames by wearing plates, 
located by the tie bolts, abutting the 
adjacent surfaces. The yoke forms the 
valve chests and ports to supply pres- 
sure fluid to the cylinder, and contains 
the stuffing box of the piston rod. It 
also supports the clamp and the clamp 
operating cylinder. 

The Ceco-Drop cylinder is inserted 
into the yoke. It is equipped with a 
standard safety cover. Since the Ceco- 
Drop is a single acting hammer there 
is no upper port to the cylinder. Rather 
the top side of the piston is always 
open to atmosphere. 

The operating valve of the Ceco- 
Drop is unique in that it moves in a 
horizontal plane to achieve more defi- 
nite positioning. It is a spool type valve 
and has three positions: One-intake, 
admitting pressure to the cylinder; 
two—closed, sealing the cylinder to get 
advantage of expansion, and; three— 
exhaust, or opening the cylinder to at- 
mosphere to let the ram drop. 

A control valve or throttle valve is 
included in the supply ports. Its func- 
tion is to permit the operator to manu- 
ally control the ram for blocking or 
unblocking the ram. 

The operating control consists of a 
rocker pivoted on the right hand frame. 
On the rocker, dogs are mounted, one 
on the lower arm and two on the up- 
per arm. The dogs, receiving incline 
actuated movement from the ram ap- 
propriately oscillate the rocker. The 
upper end of the rocker is connected by 
levers to the operating valve. The first 
connection is extended into the path of 
the ram as a safety in case the dogs 
are not in place. Bearings of the lever 
system are cushioned against shock 
by appropriate Neoprene or equal bush- 
ings. 

The Ceco-Drop will be available in 
sizes to replace gravity drop hammers 
ranging from 50 to 5,000 lb, and other 
drop hammers ranging upward to 
20,000 Ib falling weight. 


HE O’NEIL-IRWIN MANUFACTURING 

Co., Lake City, Minn., has placed 
on the market a new line of Di-Acro 
Brakes for metal-forming work in 
model shops, experimental laboratories 
and production departments. The ma- 
chines are offered in four sizes of 
forming widths—6, 12, 18, and 24 in., 
weighing from 45 to 275 lb, respective- 
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Di-Acro Brake for forming metal 


ly. All models have a material capacity 
of 16 gage cold-rolled sheet steel; and 
will duplicate parts in such materials 
as copper, bronze, stainless steel, alum- 
inum, bi-metals, sensitized materials, 


Ceco-Drop gravity 
drop hammer 


varnished cambrics and _ dialectrics. 
They are provided with the Rok-Lok, 
a new material clamping feature 
which, the manufacturer claims, re- 
sults in greater accuracy and sharper 
bends. 

Also produced by this company is 
the Di-Acro Radius Brake for form- 
ing chrome-molybdenum and other low 
ductile alloys which cannot be cold- 
formed with ordinary types of metal- 
working brakes. Metallic crystalliza- 
tion is avoided and strains relieved by 
sufficient distribution of the formed 
area. 


AN’ IMPROVED automatic segregating 

instrument for the rapid and accu- 
rate inspection of piston rings has been 
designed and built by the Sheffield 
Corp., 721 Springfield St., Dayton, 
Ohio. It will automatically check thick- 
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ness to a tolerance limit of .0005 in. 
and gap width to a tolerance of .007 
in. or .010 in., and segregate rings at 
a rate of 2,400 per hour. : 

After the instrument has been set 
up, using piston rings of known mini- 
mum and maximum dimensions as mas- 
ters, the operator places the rings to 
be inspected in the three-finger stack 
holder with the gaps arranged so that 
they fit the rail on the back finger. This 
insures all rings passing through the 
various gaging stations in the same 
manner and by pressing the start but- 
ton they are automatically fed into the 
proper position. 

The first gaging station compresses 
and checks the ring for undersize, over- 
size and within tolerance width gaps. 
If the dimension is out of tolerance, 
the ring is automatically rejected, re- 
moved from the gaging slide and placed 
in a special compartment. When the 
gap is correct, the rings proceeds to 
the next station where it is checked 
for thickness. Should it be either over- 
size or undersize, the Electrichek gag- 
ing head operates mechanisms which 
automatically open trap doors and the 
ring passes into either the undersize 
or oversize compartment. 

If all dimensions are within tole- 
rance limits, the piston ring proceeds 
through all the gaging stations and 
down a chute into a receptacle for ac- 
cepted units. The parts that have been 
rejected because of undersize gaps and 
oversize on thickness can be salvaged 
and reworked. 
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HE NATIONAL AUTOMATIC TOOL Co., 
Inc., Richmond, Ind., has just de- 
veloped a new automatic processing 


Sheffield instru- 
ment for checking 
piston rings 


machine capable of producing 90 en- 
gine blocks per hour. This machine in- 
volves 19 stations and is arranged to 
complete the following operations: 
drills 23 holes ranging from 3/16 in. 
to % in.; combination drills and coun- 
tersinks one 7/16-in. hole; countersinks 
14 holes ranging from 3/17 in. to % 
in.; taps 15 holes ranging from % in. 
to 7/16 in. tap; drills 19/32 in. diame- 
ter oil gallery hole clear through en- 
gine block in 12 successive steps; taps 
oil gallery both ends %-in. pipe tap. 
In completing these operations this 
new machine provides automatic con- 
trol necessitating one operator. It au- 
tomatically advances the engine blocks 
from station to station, clamps and 
unclamps them in each position, and 
synchronously performs the operations 
at all stations as the blocks travel 
through the Holeway machine. The 
blocks are then automatically ejected 




















Holeway processing 
machine 
























onto a roller conveyor at the comple. 
tion of all operations. 


[D ES1¢xeD for use in lathes, shapers, 

automatic screw machines, ete, 
a new automatic roll marker for jim. 
printing letters, numbers, calibration 
lines, serrations, etc., on finish-ma. 
chined metal parts is available from 
New Method Steel Stamps, Inc., 147 
Jos. Campau, Detroit, 7, Mich. One 
of the features of this roll marker is 
its interchangeability for right or left 
handed operation, as desired. Other 
features include use of pre-lubricated 
sealed-in ball bearings for the roller 
die shaft. 

With the “changeover” arrangement, 
the adjustable stop, stop-dog, and the 
fully enclosed automatic spring, return 
can be shifted as an assembly from one 
side of the marker to the other to suit 
position in relation to spindle rotation, 
The marker is also equipped with a 
device for adjusting the tension of the 
automatic spring return for the roll. 





New method automatic roll markers 


The new markers are available with 
rolis of either solid or interchangeable 
type. The tools are standardized as to 
general design, shanks being designed 
for mounting in conventional holders, 
but are custom made to meet specific 
dimensional requirements. Although de- 
signed primarily for use on automatic 
screw machines where large quantities 
of parts must receive identical mark- 
ings, this automatic roll marker can 
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also be adapted for use on 


shapers, and other similar 


tools. 


Tow available to the industry is a 

new air-operated press welder 
manufactured by the Taylor-Winfield 
Corp., Warren, Ohio. This welder, Type 
1 which is either a projection welder 
or a combination projection and spot 
welder when horns are used; and Style 
4 which is a spot welder with a swivel- 
ing lower horn. The main frame of 
the Type ENB welder is of reinforced 
welded steel construction with the 
welding head support and lower knee 
mounted on two full-length machined 
pads. The cast semi-steel head support 
is horizontally. keyed and bolted to, 
and insulated from, the upper portion 
of the frame pads. The base of the 
welder is drilled for foundation bolts. 
Provisions are made for lifting lugs 
on top of the welder frame. A hy- 
draulic jack is furnished to raise and 
lower the knee. Adjustable water 
valves are furnished to control the 
water flow through the transformer 
and electrodes; and a water drain per- 
mits inspecting the flow of cooling 
water. All models are equipped with 
a roller anti-friction welding head and 
a bellows air lock. Adjustable-retract- 
able stroke air-cylinders are available 
if desired. 


+ 


Tx TURMATIC Model GCS is a new 
a ted Ring” Gear shaving machine 
which has been engineered by the Na- 
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Taylor-Winfield 
new  side-mounted 
type END Style 4 
spot-welder with 

controls 


tional Broach & Machine Co., 5600 St. 
Jean Ave., Detroit, Mich., especially for 
high production operations. This ma- 
chine has two cutting stations and four 
work stations instead of the usual one 
cutting and one work station. Several 
new automatic features have been 
added and like all “Red Ring” shaving 
machines it incorporates the principle 
of crossed axes shaving. 

A central four-sided turret is equip- 
ped with four sets of head and taii- 


Red Wing Model 
GCS Turmatie gear 
shaving machine 


stocks to carry work gears with their 
axes vertical. Two cutter heads spaced 
90 deg apart automatically move the 
shaving cutters simultaneously into 
mesh with their respective work gears 
on adjacent turret faces. These cutters 
traverse across the work gear faces 
similar to present “Red Ring” shavers. 
After completing the cutting cycle, the 
cutter heads automatically back out of 
mesh and the turret indexes 180 deg 
to present two fresh gears to the cut- 
ters. Actions of both turret and cutter 
heads are fully automatic as long as 
each work station is properly loaded 
with a gear of the proper size. Thus, 
at any one time, two turret stations 
are free for unloading and loading, 
while the work on the two remaining 
stations is being shaved. 

Automatic meshing of the cutter and 
work gear is made possible by a cutter 
locator and a nose piece which positions 
the gear teeth when loading. This nose 
piece “@iso serves to reject oversize 
gears. 

Both head and tailstocks employ in- 
tegral tooling or 60 deg center points. 
Thus the loading of separate arbors be- 
comes unnecessary. 

The setting of the two cutter heads 
is mutually independent. In the case 
of cluster gears, both cutters may be 
set to shave similar gears of the cluster 
simultaneously, or they may be set to 
shave.two different gears, whichever is 
most desirable. ‘ 

The system of interlocks and safety 
devices has been so developed that dam- 
age to cutters from oversize or im- 
properly positioned work gears has 
been eliminated. In any such case, the 
machine automatically stops until the 
hazard is removed. Safety lights furn- 
ish a constant warning to the operator 
that the machine is in operation. 

Gears can be crown shaved on this 
machine and the amount of crown can 
be varied by cam adjustment. 














No special cutters are required; in 
fact, the same cutters used on other 
“red Ring” machines are equally ef- 
fective on the Turmatic. 


A LINE of eleven octagonal debur- 

ring and finishing barrels of 30 
in. diam and 32 to 60 in. length is 
announced by Almco, Inc., 231 E. Clark 
St., Albert Lea, Minn. Design features 
include four-speed drive, quick-clamp 
doors and welded steel construction 
throughout. The barrels are furnished 
either unlined or with full neoprene 
lining. They are motor-driven at 10, 
15, 20 or 30 rpm, (approximately), 
through a speed reducer and four-step 
V-belt pulleys—a lever-operated belt 
release mechanism permitting quick se- 
lection of the desired speed. To facili- 
tate positioning of the barrel for load- 
ing and unloading, rotation in both 
directions is controlled by a start-stop 





Almco 


octagonal 
finishing barrel 


deburring and 


lever which applies a hydraulic brake 
when in the stop position. 

The compartment doors are light in 
weight, 21-25 lb for a 16 in. compart- 
ment; and are opened and closed by 
a quick-acting toggle clamp. The clamp- 
ing lever permits the door to be cracked 
open for draining before unloading. 
All doors have a water-tight sponge 
rubber seal, with a take-up adjustment 
to compensate for eventual compres- 
sion of the seal. For rapid and com- 
plete unloading, door openings come 
within 0.75 in. of the compartment end 
walls. All Almco barrels are mounted 
in a welded tubular steel frame, giv- 
ing free access to the doors for load- 
ing. To permit unloading directly into 
a work pan or onto a screen, there 
is 28 in. clearance beneath the barrel. 
The barrel itself has an approved guard 
rail and pull-down safety hood; and 
the driving mechanism is enclosed to 
meet safety requirements. 


H 4™™onp MACHINERY BUILDERS, 
INc., 1600 Douglas Ave., Kalama- 

zoo 54, Mich., has placed on the market 

a new chip breaker and diamond fin- 

ishing grinder, the Model CB-77. 

The chip breaker side provides the 
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Landis Crankshaft Regrinder 





Landis Tool Co., 6 and Ringold Sts., Waynesboro, Pa., has added an 18-in, by 
42-in. and an 18-in. by 30-in. crankshaft regrinder to its present line of five 
sizes. All sizes feature: Microsphere wheel spindle bearings; dynamic balancing 
of rotating parts; variable voltage headstock drive; micrometer wheel feed for 
accurate sizing; two-speed hand traverse; and equipment to permit plain 


cylindrical, taper face or internal grinding. 


Hydraulic power traverse is 


available. 


necessary movements and angular set- 
tings required for chip breaker grind- 
ing. The movements are: vertical with 
handwheel and dial calibrated to .001 
in. traverse in and out from wheel with 
handwheel and dial calibrated to .001 
in. and reciprocation underneath wheel 
with a lever operated table traveling 
on ball bearing ways. An Any-Angle 
vise provides all the necessary angular 
settings with four swivels, each of 
which is graduated in degrees. These 
swivels are numbered from 1 to 4 for 
easy identification and are: No. 1 top 
swivel for side cutting edge angle, No. 
2 and 3 swivels for back and side rake 
angles and No. 4 bottom swivel for chip 
breaker groove angle. An instruction 
plate on the vise makes clear the pur- 
pose of each swivel and the settings. 

The cup wheel side accommodates 
either 6 in. or 7 in. diameter cup 
wheels. The table tilts to any point be- 
tween 25 deg above to 30 deg below 





Hammond Model CB-77 combina- 
tion chip breaker and diamond 
finishing grinder 


horizontal by unloacking a lever. The 
table assembly is moved in and out 
from the wheel by a feed screw. It is 
equipped with a compound protractor 
gauge. This gauge slides in the table 
slot parallel to the cup wheel and also 
has a cross slide for moving the gauge 
face in toward the wheel. 





Rack hydraulic feed table conveyor 


ACK ENGINEERING Co., Pittsburgh, 

Pa., has just placed an improved 
hydraulic feed table conveyor into pro- 
duction. 

The table is made in capacity sizes 
ranging from one to five tons, and is 
capable of handling sheets from three 
to ten ft in length. The foot-operated 
hydraulic operated mechanism permits 
the operator to raise or lower the load 
to precise levels and to control the 
angle of the table top through its range 
of 40 deg. When tilted to working 
position, the top is secured by tilt 
locking pins at both ends of the table. 
The operator’s hands are free to trans- 
fer sheets from the table top into 
the die set. 

Equipped with six in. roller bearing 
casters, two of which are swivel type, 
the table is said to be easily maneu- 
vered about the plant floor when loaded 
to capacity. A heavy duty floor lock 
insures stability when the unit is in 
working position. A guard screen at 
tached to the table top affords maxi- 
mum protection for the operator in all 
positions of lift and angle of the table 
top. 
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How Many New Cars and Trucks i in 1947? 


(Continued from page 17) 


On the parts outlook, eight passenger 
car companies were checked with these 
interesting results: 

Half of the companies state parts 
sales are continuing to climb, while the 
other half indicate volume continuing 
evenly at peak levels. A higher level 
of back orders is reported by three 
companies, while four companies indi- 
cated somewhat lower levels—one firm 
experienced no change. 

Four companies reported higher 
dealer parts inventories, two the same, 
one lower, and one uncertain. However, 
considering sales volume, none consid- 
ered inventories high, although they are 
watching them carefully. There is di- 
yided opinion as to parts production 
volume this year, but a majority be- 
lieve it will approximate, if not exceed, 
1946 output. Volume in 1946 was more 
than double the prewar peak in 1941, 
which was 30 per cent above any previ- 
ous year. The current tremendous de- 
mand for replacement parts significant- 
ly reflects user judgment as to the vital 
essentiality of cars and trucks in 
America today. 

When pushed too hard, sheet mills 
and blast furnaces break down, just like 
old cars, trains and airplanes. Experi- 
enced operators say that, because of 
this, results should be estimated at 
from 5 per cent to 10 per cent below 
schedules. , 

The 1947 production estimates by 
steel and automobile executives con- 
sulted varied from 3,600,000 to 5,250,- 
000. Significantly, only figures from 
steel sources were below 4,000,000. 

Excluding the strike factor, my own 
estimate is that 3,600,000 cars and 
1,100,000 trucks and buses, or a total 
of 4,700,000 American motor vehicles 
will be made in 1947. This compares 
with a total of 3,100,000 last year and 
4,800,000 in 1941. 

But car dealers in the United States 
will not get 4,700,000 vehicles because, 
as in previous years, some vehicles will 
be exported. Surely it is unnecessary 
to establish the importance of maintain- 
ing export outlets on a stand-by basis, 
particularly when our dependence on 
raw material imports is so great. Last 
year 6.7 per cent, or 144,000 cars, were 
manufactured for export and 20 per 
cent, or 186,000 trucks. Despite the ab- 
sence of truck export controls and the 
expiration of similar car controls on 
March 31, these proportions are not ex- 
— to change materially during 
947, 

Therefore, my specific answer is, we 
will get 4,250,000 cars, trucks and buses 
in 1947, barring crippling strikes. 

Will strikes aggravate materials 
shortages or stop car production this 
year? Even the present strike lull 
does not justify us in ignoring this as 
an important outlook factor. The recent 
improvement would seem to be the best 
evidence of the obligation Congress has 


March 1, 1947 


to reflect in Government policy and na- 
tional law the public indignation ex- 
pressed at the polls last fall. CIO con- 
trol over its union subsidiaries and 
their control over the workers is dis- 
closed by the abrupt termination of 
strikes when it was reported that Phil 
Murray “had asked all CIO unions ‘to 
go slow’ on new contract demands to 
‘reassure’ the public and ‘promote real 
collective bargaining.’” Even the so- 
called “spontaneous” wildcat strikes 
which crippled armament output when 
our nation’s future was imperiled have 
ceased now that Congress threatens to 
curb unlimited union power. 

Nevertheless, our present relative 
freedom from strikes is a great bless- 
ing for which every American—in fact 
the whole world—should be thankful. 
This world-wide boon is so important 
that we should not fail to ascertain its 
source. Primarily, it comes from an 
aroused public opinion. Secondarily, the 
source is a Congress and President who 
are searching for ways to implement 
their ballot mandate to enact fair and 
honest laws that are neither pro-labor 
nor pro-management, but pro-public. 

We can expect good union conduct 
until Congress acts. What happens 
then will depend on whether Congress 
has done the thorough job the voters 
demanded. 

Another important development which 


was reflected at the polls and elsewhere 
is growing support among consumers, 
including union members, for price re- 
ductions rather than further wage in- 
creases at this time. In other words, 
less union membership support for pro- 
duction strikes, but more support for 
buyers’ strikes. 

Last year, steel, coal and other 
strikes cost us 1,400,000 vehicles. As 
costly as the big strikes were, the hun- 
dreds of strikes in small companies, re- 
sulting from arbitrary application to 
such companies of the wage and con- 
tract patterns worked out with big in- 
dustries and big companies, were just 
as disrupting. 

Gentlemen, to put it bluntly, what 
Congress appears disposed to enact will 
not remove or control the monopoly 
power which John L. Lewis, and the 
scores of union leaders who seek to 
emulate him, have used to accomplish 
past aims which proved contrary to the 
public interest. Under these circum- 
stances, the extent to which strikes will 
aggravate material shortages and stop 
car production can only be answered by 
Lewis, Murray and Reuther, unless 
more people insist that Congress keep 
right after the job until the fundamen- 
tals have been dealt with. Congres- 
sional vigilance must not be permitted 
to wane as long as powerful union 
leaders, or any other private citizen or 
group, can throttle our national 
economy at will.—From an address be- 
fore the National Automobile Dealers 
Association, 


Unique Engine Assembly System 


(Continued from page 25) 


the parts necessary for building an 
engine directly at hand, and automati- 
cally takes care of the specifications of 
the particular engine. 

Kits are made up in the stock room 
according to the building schedule, the 
stock room being traversed by an over- 
head rail on which the racks are moved 
at will. The first step in making up 
the kit is to round up all of the parts 
necessary to fill the customer’s order. 
If more than one engine is covered by 
the order, the stock room attendants 
pick off the total number of parts re- 
quired for the entire order. Later this 
is broken down into individual sets, one 
per engine. Completed kits, assembled 
in racks, then are moved out of the 
stock room and headed for the final 
assembly. As the racks reach the as- 
sembly line they are transferred to the 
mechanized rail conveyor according to 
the building schedule for the’ day. 

This method has important advan- 
tages aside from facilitating the as- 
sembly operation. It eliminates the 
usual storage bays and bins required 
for parts and fastenings customarily 
arranged along the assembly conveyor. 
More important, however, is the fact 
that shortages are noted while filling 
kits in the stock room long before the 
engine is scheduled for the line. If 


shortages are serious enough to delay 
the building of an engine, it is possible 
to start a follow-up without delay and 
at the same time modify the scheduling 
of the line. By this process, shortages 
are found quickly and the line is kept 
moving productively by scheduling only 
those engines that have complete kits at 
the time. 


Piston Tooling Innovations 
(Continued from page 34) 


ing bar goes through for sizing. Bores 
are checked and graded for size by 
means of Pratt and Whitney Air-O- 
Limit gages. 

The Zollner practice of serrating 
entire skirts for certain types of heavy 
duty pistons, such as are used in Cum- 
mins diesel engines, for example, is 
done before cam-grinding on a new Le- 
Blond lathe fitted with an hydraulic- 
ally operated floating attachment hav- 
ing two serration tools mounted one 
over the other. Following serrating, 
the pistons are cam-ground to size, then 
tin-plated. Cam-grinding removes all 
sharp edges and finishes the skirt to 
shape and size. The plating which fills 
the entire serrated area is done to attain. 
long-lived operation without scuffing. 
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Volumatie Printer-Developer 
for High-Speed Production 


The new Bruning Model 91 BW Volu- 
matic printer-developer, manufactured 
by the Charles Bruning Co., 4754 Mont- 
rose Ave., Chicago, IIll., is said to in- 
corporate design features which speed 
and facilitate the production of prints. 
It is intended for large-volume produc- 
tion of cut sheets; and accommodates 
roll stock up to 42 in. wide. It prints 
and develops all Bruning BW mediums, 
including light, regular or card-weight 
BW paper prints with black or colored 
lines on white backgrounds; black or 
colored line paper prints on green- 
tinted backgrounds; transparent paper 
prints; cloth or film prints. These 
prints are produced in volume at 
speeds up to 30 fpm, the manufacturer 
states. 


Gage for Testing 
Engine Condition 





A new product of the Griswold 
Manufacturing Co., 305 W. Lan- 
caster Ave., Wayne, Pa., is this 
Motorstat. engine condition testing 
gage. It consists of a_ pressure 
gage, regulating screw, neophrene 
adapter and operating valve, and 
connection for an air hose. By in- 
troducing a constant quantity of 
air under pressure into an engine 
cylinder with valves closed, any 
leakage in the cylinder is recorded 
on a dial gage graduated in per cent 
of cylinder loss. It can be used to 
determine leaking valves, piston 
ring leakage, leaking cylinder-head 
gasket, loose cylinder-head studs. 
and leaking fuel injector. 
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Bruning Model 91 printer-developer 


The new model is equipped with an 
extra-large feed board, providing more 
than 13 sq ft of space. Sensitized me- 
dium and original copy are drawn into 
the machine by a new vacuum feed, 
ond are held in close contact with each 
other as they are conveyed to the light 
source. In roll stock production, the 
stock is drawn over a ball-bearing 
mounted stainless steel roller. An ‘“on- 
and-off” push button controls all elec- 
tric motors and heaters, starting or 
stopping the entire mechanism. A 
speed-control knob and calibrated dial 
enable the operator to change to any 
printing speed within the range of the 
machine; and a light-shield control 
knob permits the reduction of light 
exposure up to 50 per cent. Pressure 
on a foot pedal releases tension on con- 
tact bands instantly to re-align incor- 
rectly fed roll stock. Light is provided 
by a stationary 75-watt per in. mer- 
cury-are light, mounted within the 
revolving Pyrex cylinder. A cooling sys- 
tem is furnished. For producing pho- 
tographic prints, a Copyflex fluorescent 
lamp can be installed. 

Original copy and sensitized medi- 
um are removed from the cylinder 
after exposure by an air stream. A 
tracing and print separator provides 
automatic separation of original copy 
from the sensitized medium. Suction 
is applied to the sensitized medium 
while, at the same time, an air stream 
separates the original copy from it. 
This separator eliminates the necessity 
for exact register when feeding prints. 

It is claimed that the new Volumatic 
assures uniformly developed prints at 
all speeds. The developed print is ex- 
posed to the operator’s view before it 
enters the drying unit, thus permitting 
the operator to correct light intensity 





L&N industrial Thermohm 


before exposing the next print. After 
development, finished prints are de. 
livered to a stacking tray at the rear 
of the machine. A simple adjustment 
of the tray permits prints produced on 
roll stock to be directed to a trimming 
table. Since the machine requires no 
plumbing or venting, it can be installed 
anywhere in a drafting room or ep. 
gineering department. 


New Hydraulic Power Unit 


A new hydraulic unit, the Power 
Pack, manufactured by Vickers, Ine, 
1428 Oakman Blvd., Detroit 32, Mich. 
combines several of Vickers basic prod- 
ucts in one self-contained unit. It js 
composed of a vane pump, relief valve, 
various combinations of single and 
double operating valves, an oil filter, 
air cleaner and oil tank. The unit 
weighs 45 lb, and can be attached di- 
rectly to any power drive with V-belt, 
chain drive, or gears. Available with 


Vickers hydraulic Power Pack 


nominal pump delivery of 2, 3, or 5 
gpm at 1200 rpm and 1000 psi, the 
Power Pack develops hydraulic pres- 
sure to lift, lower, push, pull, stack, 
load and hold any load, depending on 
the cylinder size used. It is used for 
power operation of farm implements, 
road construction and maintenance 
equipment, industrial machinery, and 
materials handling equipment. 


Fast-Acting Thermohm 


A new type of industrial Thermohm 
introduced by Leeds & Northrup (Co. 
4934 Stenton Ave., Philadelphia 44, Pa. 
extends the range of L&N resistance 
thermometer recorders and controllers 
to temperatures as high as 1000 F. 

This Thermohm is said to be amply 
accurate for the more exacting indus- 
trial requirements. Speed of response 
is much faster than that of usual heavy- 
gauge couples and is matched only by 
small pipe-type or fine wire couples. 

Its own corrosion-resisting stainless 
tube gives protection for normal pre 
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sures and non-corrosive fluids. Like 
any thermocouple or thermometer bulb, 
the Thermohm can be used with pro- 
tecting wells where required. The tem- 
perature coil is protected against con- 
tamination by moisture or gases. 

The new Thermohm is equipped with 
the standard universal head that facili- 
tates installation and connection. Stand- 
ard lengths are six and 12 in. 


New Gage Introduced by 
Bryant Chucking Grinder Co. 


Bryant Chucking Grinder Co., 
Springfield, Vt., has brought out a new 
gage for checking the important rela- 
tionships between the pitch diameter 
of a thread and the face of the part. 
This new Squareness-of-face gage may 
be mounted on any Bryant thread gage. 
The face gage consists of a movable 
arm which carries a large dial indi- 
cator and two contact points which are 
adjustable to cover the capacity of the 
thread gage. The inner contact serves 
as a pilot and compensates for thread 
progression as the part is turned for 
inspection. The front contact actuates 
the dial indicator on the face gage. 

Operation of the gage is as follows: 
The control lever withdraws the thread 
segments behind guides; the part is 
positioned and the three thread seg- 
ments are engaged; the part is given 
one-third of a turn for all-over thread 
inspection, which is recorded visually 
on the thread gage dial indicator. Next 
the squareness-of-face gage is swung 
into position and a half turn more 


Automatic Inspection System 





This 
for small parts, developed by the 
4drma Corp. Brooklyn, N. Y., is an 
electronic light-indicating compara- 
tor for automatic classificiation of 
Parts up to 1.5 in. sphere maximum 


automatic inspection systeni 


size. The inspects, 
counts and sorts parts, and places 


them in good or rejected groups. 


equipment 
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Bryant Squareness-of-face gage 


checks the right angularity which is 
recorded visually on the other dial in- 
dicator. The control lever is then actu- 
ated, allowing the part to be lifted from 
the gage, thus eliminating unscrewing 
the part off the thread segments. No 
“feel” is necessary for inspecting the 
threads or their squareness to the face. 
Each Squareness-of-Face gage is fur- 
nished with a master setting ring with 
one face ground square. Various models 
cover capacities from % in. to 8 in. 


Protective Apron 
Made of Plastic 


The West Disinfecting Co., 42-16 
West St., Long Island City 1, N. Y., 
has placed on the market a plastic 
apron, the Durma-Gard, made of poly- 
vinyl chloride-acetate, for protection 
against acids, alkalis, grease, oils and 
other occupational hazards. It weighs 
10 oz, and is easily washable with soap 
and water. There are no cloth stitches 
in the apron, as heat-sealed seams are 
used. Specially reinforced stress points, 
the manufacturer states, add to its dur- 
able construction. A safety feature of 
the apron is a trough designed to 
catch drippings which would otherwise 
fall on shoes and clothing. 


Hydraulically Operated 
Fifth-Wheel Attachment 


Announcement of an hydraulically 
operated fifth-wheel attachment for 
truck-trailer use has been made by 
Pollard Co., 14571 Schaefer Highway, 
Detroit 27, Mich. The device is recom- 
mended primarily for yard switching, 


although it can be lowered to any suit- 
able height for use in local delivery 
service. It is said to have been thor- 
oughly tested in actual service by a 
large mid-western freight hauler for 
yard freight dispatching. 

The device is installed in conjunc- 
tion with a standard fifth-wheel and is 
arranged to elevate the front wheel 
dollies of a semi-trailer sufficiently to 
permit movement of the trailer either 


‘in the elevated position or with landing 


gear in the vertical parking position. 
This is done by means of an hydraulic 
hoist installed forward of the rear axle 
and controlled by two levers in the 
truck cab. Another feature of the at- 
tachment is a fifth-wheel lock release. 
The lock.arm is released by means of 
an arm and chain operated by a vacu- 
um cylinder from a dash control. 

With this attachment, the fifth wheel 
is mounted lower than customary, thus 





Hydraulically operated fifth-wheel 
attachment for truck-trailer use. 


permitting it to slip readily under the 
front end of a trailer. This makes it 
unnecessary to force the tractor under 
the trailer, a practice said to be det- 
rimental to the life of running gear. 
When used for switching about the 
yard, the trailer deck is inclined about 
five degrees. This is claimed to be an 
advantage in unloading the trailer. 


New Line of Stainless 
Steel Electrodes 


A complete line of stainless steel 
electrodes in a full range of grades 
and diameters has been announced by 
Air Reduction Sales Co., 60 E. 42 St., 
New York 17, N. Y. All electrodes are 
furnished with a heavy extruded lime 
type coating for direct current appli- 
cation; and all except the straight 
chrome analyses are obtainable with a 
lime-titania type coating usable on al- 
ternating or direct current. The slag 
produced by either of these coatings 
is easily removed. Electrodes with the 
lime-titania type coating are said to 
offer many desirable features not 
found in the lime type coated elec- 

(Turn to page 60, please) 
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Automotive Manufacturers 
Show Satisfactory Earnings 


Financial reports from automotive 
manufacturers indicate that the indus- 
try is doing very well financially at 
present. GM recently restored the divi- 
dend on its common stock to $.75 a 
share, an increase of $.25 from the 
amount for the three previous quar- 
ters. Packard announced a dividend 
of $.15 a share in February, the first 
one in two years. George T. Christo- 
pher, Packard president, said the divi- 
dend would be paid out of earned sur- 
plus. In the first quarter of its fiscal 
year, Nash reported a profit of $4.1 
million as against a loss of $638,857 
in the same quarter of the previous 
year. 


Automotive Production 
Threatened by Controls 


In an attack on Government alloca- 
tion of pig iron to the housing industry, 
George W. Mason, president of AMA, 
has told the OTC that the diversion is 
likely to cause reduction in automobile 
and truck production schedules within 
the next month or two. He charged that 
allocation of pig iron to the housing in- 
dustry exceeds any realistic possibility 
for new home construction. While the 
diversion to housing undoubtedly is an 
important factor, it also is true that 
production difficulties in the foundries 
are limiting the supply of pig iron. An 
important bottleneck is the supply of 
coke of the required quality. Experi- 
enced foundry labor is another limiting 
factor. The pig iron and castings short- 
ages have been threatening for some 
time to become a major bottleneck and 
industry spokesmen predict that it may 
replace steel as the No. 1 critical item 
some time this summer. 

A statement by T. J. Ault of Warner 
Gear Div. of Borg-Warner indicates 
how seriously the diversion of pig iron 
to other industry can affect automo- 
tive production. He stated that dis- 
criminatory allocation of pig iron by 
OTC for the first quarter of 1947 is 
diverting 50 per cent of total pig iron 
production to the Southern stove and 
cast pipe industries which represents 
only 8 per cent of pig iron users. Re- 
public Steel, one of the largest pro- 
ducers of pig iron, reports that 87 per 
cent of its production has been ordered 
diverted to this one small segment of 
industry. The immediate results, he 
said, will be curtailment of production 
and shutdowns in Warner Gear’s foun- 
dry sources, thereby drastically reduc- 
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ing and restricting production and 
employment of more than four thou- 
sand workers at the Warner Gear Div. 
alone. 

Major automobile companies in De- 
troit are worried over the pig iron 
situation and many are wondering 
what is becoming of the excessive al- 
locations of pig iron to other indus- 
tries, such as mentioned by Mr. Ault. 
There is considerable suspicion that it 
is finding its way into black market 
channels and being resold at exorbitant 
prices. The industry is bringing in- 
creasing pressure to bear in Washing- 
ton to bring allocations more in line 
with a realistic level of need. 


Doubt Now Clouding Estimate 
Of 4 Million New Cars in °47 


At the outset of the year, predictions 
heard in the automotive industry were 
that 4 million cars and 1.2 million 
trucks would be built during 1947. Re- 
cently there have been some signs of 
doubt in some quarters that this goal 
will be attained. George Romney, Gen- 
eral Manager of AMA, said in mid- 
February that the outlook is for but 
3.6 million cars and 1.1 million trucks. 
On the other hand, some industry 
spokesmen still maintain that four mil- 
lion cars is a good guess. It should be 
noted that by mid-February car and 
truck production had passed the half 
million mark. Admittedly production 
for January was several thousand be- 


ndustry 


the 


low that of December but was due pri- 
marily to short shutdowns by GM Di- 
visions for inventory taking and model 
changeover. Bad weather during the 
month also hampered delivery of parts, 
Nonetheless, Ford Motor Co. hit a six- 
year high of 90,023 units in January 
which was the highest since June, 1941, 
Kaiser-Frazer nearly doubled its Janv- 
ary production over the December out- 
put with 7,141 cars. Willys-Overland 
also hit a new postwar high in January 
when it broke over the ten thousand 
mark, 

January automotive production at 
General Motors plants took a sharp 
drop, due principally to shutdown for 
inventory taking and model change- 
over. Output in U. S. and Canadian 
plants fell from 174,489 in December 
to 123,152 in January. The down time 
for the changeover contrasts sharply 
with prewar practice, when plants 
would be idle for several weeks. This 
year it amounted to only ten days to 
two weeks. However, the changes were 
almost negligible. 

February production in the industry 
is expected to equal that of January 
despite the shorter work month and 
supply difficulties encountered because 
of extremely bad weather. However, 
production is expected to pick up some- 
what in March and to continue the 
upward trend until mid-summer, after 
which supplies are expected to be much 
easier. During the last half of this 
year, output should boom along on a 
very high plane. The one bad possibility 
at present is the strike at the L. A. 
Young Spring and Wire Corp., a key 
supplier of automobile cushion springs. 
Packard was forced to close a week 
in mid-February by the strike but in- 
dications were that the difficulty would 
be resolved soon. 


Manipulations in Steel 
Reported Current in Detroit 


Reports are floating around Detroit 
of some interesting high-jinks in the 
field of sheet steel supply. Several com- 
panies are said to have been offered 
heavy tonnages of scarce sheet at 
prices from two to three times cur- 
rent market quotations. At least one 
company has investigated but found 
that it could not pin down the offer 
to anything definite. One speculation is 
that some brokers are gambling on an 
industrial recession this summer which 
would enable them to get all the steel 
they had promised for second and third 
quarter delivery. However, there seems 
to be no legitimate steel company that 
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ig making any such offers and ap- 
parently it is just another case of 
attempted manipulation of supply by 
a handful of opportunists. 


UAW-CIO Has Troubles 
Over Ability to Pay 


The UAW-CIO is having a tough 
time financially in the midst of pros- 
perity. The last official financial re- 
port discloses that the Union had spent 
approximately two million dollars 
more than it received during the fiscal 
year ending last May. Net worth de- 
clined from $2,689,353 to $715,375. 
Dues paying members dropped to 
550,000 in December, 1945, but since 
has risen to about 800,000. The Union 
now is able to get along on its income 
but its;reserves have been washed out. 
In fact, the Union was forced to bor- 
row $250,000 from another union to 
protect its bank balance. It also was 
forced to cash all of its U. S. Govern- 
ment Bonds. The strike fund which is 
a separate account is in a very sorry 
shape at present. Donations in No- 
vember and December averaged less 
than $5000 a month and the per capita 
tax amounts to about $40,000 a month. 
However, the present Allis-Chalmers 
strike is draining heavily on the strike 
fund and the report states that relief 
cannot be long continued on that in- 
come. At present, a 1947 special strike 
assessment is being levied and will 
swell the strike fund reserves. On the 
basis of the critical financial situation 
of the Union it is not likely that lead- 
ers will be in any hurry to promote 
large scale strikes this year. 


Tucker Plans Production 
Of New Car Next June 


Latest estimate of start of automo- 
bile production by Tucker Corp. is next 
June. Preston Tucker, president, an- 
nounced in Chicago recently that about 
200 cars are scheduled to come off the 
lines that month. He said that produc- 
tion would increase rapidly thereafter 
and that goals for July, August, Sep- 
tember and October would be 2200, 
3400, 6500, and 9000, respectively. He 
also said that the only optional equip- 
ment that will be offered will be a 
front end assembly of fenders and 
lights that turns with the front wheels. 
Conventional type stationary fenders 
and lights will be standard equipment. 


Ford Building New Facilities 
For Sheet Steel Production 


Flat rolled steel tonnage at the 
Rouge plant of Ford Motor Co. will be 
Increased through erection of a new 
one-story addition at the south end of 
the present cold mill building. The new 
addition, which will be started immedi- 
ately, will be 440 by 180 ft and will 
cost $1.47 million. Although no in- 
rease in rolling facilities is planned, 
output will be increased through im- 
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proved handling facilities and through 
less loss caused by the excessive han- 
dling and outside storage required un- 
der present conditions. It now is neces- 
sary to transport hot-rolled coils from 
the mill to outside storage on rail cars 
where it is unloaded by cranes. It is 
then necessary to reload it for pickling 
and transfer back to the cold mill divi- 
sion. Handling of the annealed coils is 
said to result in damage to the steel 
and the outside storage often causes 
rust and pitting of the cold-rolled sur- 
faces. Production efficiency in the Ford 
mills should be greatly improved 
through the more efficient handling 
made possible by the new facilities. 


Battery Shortage Expected 
To Continue Until Late °47 


Because of the continuing shortage 
of lead, automobile batteries will re- 
main scarce until late this year, accord- 
ing to D. H. Kelly, exec. vice pres. of 
Electric Auto-Lite Co. He said that if 
the present forecasts materialize, 
250,000 tons more lead will be avail- 
able this year than the industry got 
in 1946. He added that price is a 
considerable factor now, since lead has 
increased from 8.25 cents a lb. under 
OPA ceilings to 13.65 cents in the un- 
controlled market. Since the average 
battery takes approximately 22% lb of 
lead, the increase for materials alone 
would amount to more than $1. 


Fisher Body to Build 
Chevrolet Station Wagon 


For the first time in its history, 
Fisher Body Division of GM will pro- 
duce station wagon bodies. The project 
will be carried on at the Cleveland 
plant which has been engaged in fabri- 
cating work since 1936. The station 
wagon will be produced for Chevrolet 
only and will be in two styles: one with 
two seats, accommodating five persons 
and a large luggage compartment; and 
the other with three seats for eight 
passengers. Production is expected to 


get started this spring but will be de- 
termined somewhat by the availability 
of materials, principally hardwoods. 
Ford Motor Co. is particularly fortu- 
nate in that respect since it has its 
own hardwood holdings in northern 
Michigan which undoubtedly accounts 
for the fact that Ford last year built 
more station wagons than all other 
manufacturers combined. 


Brake Booster Developed 
For Chrysler Imperial Line 


It has been confirmed that Kelsey- 
Hayes Wheel Co. has developed a 
vacuum brake booster that will be in- 
cluded on the 1948 Chrysler Imperial 
line. Lincoln Division of Ford Motor 
Co. also is said to be interested in the 
development. The booster system is 
similar to that used on trucks to give 
greater braking power with less pedal 
pressure. 


Ford Giving °47 Titles 
On Current Model Cars 


Buyers of new Ford, Mercury and 
Lincoln passenger cars are receiving 
1947 titles to their vehicles although 
the cars still are the same models as 
produced in 1946. Ford is using this 
procedure to prtoect buyers on valua- 
tions in the future when their cars are 
either sold or traded on néw models. 
The company is planning face-lifted 
versions to be introduced possibly in 
late March. 


Glenn L. Martin Company 
Buys Helicopter Patents 


Glenn L. Martin Co. has announced 
that it has purchased assets and pat- 
ents of Rotawings, Inc., of Philadel- 
phia, helicopter manufacturer. The 
company says there is no plan for de- 
veloping a complete helicopter at this 
time, but that research and experiment 
with helicopter control systems, rotor 
hub and blades, and other parts of ro- 
tating-wing aircraft will be continued. 


1947 Hudson 











This new Hudson for 1947 is now on display at dealer showrooms throughout 
the country. Hudsons are available in the Super Series and the Commodore 
Series with a choice of 102-hp Super Six and 128-hp Super Eight engines. 


49 








Puptications AVAILABLE 


Publications listed in this department are obtainable by subscribers through the 


Editorial Department of AUTOMOTIVE and AVIATION INDUSTRIES. In making requests 
please be sure to give the NUMBER and TITLE above the item concerning the 
publication desired, your name and address, company connection and title. 


48—Flexible Shafting 


Walker-Turner Co., Inc.—A new 20- 
page Engineering Data Bulletin on 
flexible shafting design covers applica- 
tions in aircraft instruments, radio, 
appliances, industrial machinery and 
other special uses. The bulletin de- 
scribes construction and characteristics 
and includes engineering formulas and 
tables to aid in proper selection. 


49—Standard Drawing and 
Drafting Room Practice 


American Standards Association—A 
revised edition of the book, American 
Standard Drawing and Drafting Room 
Practice has been issued. Copies are 
available at $1.50 per copy from the 
above association at 70 East 45th 
Street, New York 17. 


50—Fitting Shape Chart 


The Parker Appliance Co.—Bulletin 
No. T37 contains small sketches of AN, 
AC810, AC811 and NAF fittings, 
grouped by types. Each type is de- 
scribed and tables on interchangeabil- 
ity, identification and thread sizes are 
given. Also included are explanations 
of fitting shape, material and weight 
symbols as well as data on specification 
of regular and reducing sizes. 


51—Simplex Util-A-Tool 


Templeton, Kenly & Company—A 
new descriptive bulletin tells in detail 
the various uses of the Util-A-Tool. 
Specifications charts and price listings 
are included. 


52—Insulating Varnishes 


General Electric Co., Chemical Dept., 
Resin and Insulation Materials Div.— 
A 40-page booklet containing complete 
technical and application data on G-E 
insulating varnishes has been issued. 
It includes specifications, electrical 
properties, film properties, cure and 
aging, chemical properties and baking 
and air drying cycles of each type. 


53—Horizontal Milling Machine 


Van Norman Co.—New bulletin de- 
signed to give concise and complete in- 
formation on the No. 2 Heavy Hori- 
zontal Milling Machine. It covers im- 
portant design features, both construc- 
tion and operation. Among the many 
features pictured and described are the 
heavy built-in spindle fly-wheel which 
assures smooth, uniform transmission 
of power from spindle to cutter. An- 
other important feature of the ma- 
chine which is described is the excep- 
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tionally rigid, well-designed spindle. 
Other features described include the 
heavy-duty column, front and rear di- 
rectional controls, new improved over- 
arm, single lever feed selector and 
single lever speed selector. 


54—Hydraulic Power Pack 


Vickers, Inc.—Bulletin 46-48 de- 
scribes and illustrates the Vickers Hy- 
draulic Power Pack. In addition to 
schematic diagrams of operation, an 
installation diagram is included, to- 
gether with specifications and _ per- 
formance data. 


55—Motor Operated Flash 
Welders 


Progressive Welder Co.—Technical 
Bulletin No. 204 describes Progessive’s 
improved line of motor operated flash 
welders. The bulletin contains complete 
specifications, photographs of machines 
and detailed closeups. There is also a 
phantom-cutaway sketch of a typical 
machine with labeled arrows locating 
operational features and the main 
working parts. 


56—Power Jacklift 


Lewis-Shepard Products, Inc.— 8- 
page illustrated booklet describing their 
new Electric Lift Truck, the Power 
Jacklift. Two models are included, the 
Platform Model and the Pallet Model. 
Specifications and outline dimensions 
are given for both models. 


57—Automatic Processing 
Machines 


National Automatic Tool Co., Inec.— 
28-page booklet on automatic processing 
machines for drilling, tapping and bor- 
ing. Actual case studies are described 
and illustrated. 


58—DC Silicones 


Dow Corning Corp.—DC Silicone 
products are described in the third 
edition of the company’s catalog, Dow 
Corning Silicones, New Engineering 
Materials. It contains many charts and 
graphs, descriptive of the unusual 
properties of these silicones. 


39—Miniature Precision Bearings 


Miniature Precision Bearings, Inc.— 
4-page bulletin on miniature ball bear- 
ings for precision instruments and 
mechanisms describes in detail five 


series—radial, super-light radial, pivot, 
angular contact and thrust. Complete 
specifications are given including load 
ratings recommended for average typi- 
cal requirements. 








60—Multi-V Belts and 
Magic Grip Sheaves 


The B. F. Goodrich Co.—The Belt 
leaflet, Catalog Section 2170 describes 
the various types manufactured. Magic 
Grip Sheaves, Catalog Section 2175, 
describes the sheaves, pictorially shows 
how it works and includes a table 
showing pitch diameters and bushing 
sizes of all sheaves carried in stock, 


61—Diamond Tools 


The Desmond-Stephan Mfg. Co — 
Bulletin No. D-8, The Desmond Dia- 
mond Tool Reference Guide, a new 4. 
page illustrated bulletin lists diamond 
hand tools, diamond wheel dressers for 
valve grinding machines and straight 
shank diamond tools and nibs. Pointers 
on the proper use of the tools is in- 
cluded. 


New Car, the Playboy 
To Be Built in Buffalo 


The Midget Motor Car Manufactur- 
ing Corp., Buffalo, N. Y., has an- 
nounced its new 1948 Playboy automo- 
bile, the first car to be produced in 
Buffalo since the Pierce Arrow. It was 
displayed in Buffalo from Feb. 18 to 25, 

According to Charles D. Thomas, 
vice-president of the company and de- 
signer of the car, the Playboy will fea- 
ture rear engine drive, four-wheel 
independent suspension and aut-o-matic 
drive, no clutch pedal, and no gear 
shifting. It is anticipated that produc- 
tion of the Playboy will be started May 
1 in a building in which 32,000 sq ft 
will be allocated for stamping, painting 
and assembly of the new car and in 
which over 1,000 persons will be ulti- 
mately employed by the new corpora- 
tion. 

The Playboy is a convertible type car 
with an over-all length of 13 ft, a 
height of 54 in., and an over-all width 
of 58 in. It weighs 1820 lb and the 
width of the seat is 4 ft, 3 in. The 
Playboy is built with a special L-head, 
four-cylinder Continental water-cooled 
engine mounted at the rear. The front 
section contains a luggage compart- 
ment with 10 cu ft of storage space. 
The four-wheel independent suspension 
incorporates individual coil springs. 
Brakes are four-wheel hydraulic type. 
The new car is designed to give 91 per 
cent vision due to the complete lucite 
rear panel which goes around the hood, 
and the special windshield frame in the 
front. Among other features is an ail- 
steel, all-welded integral body and 
frame. The maker claims that the cat 
will give 35 to 45 miles per gallon in 
city driving with a top speed of 6 
mph. 

Dies and hydraulic presses have al- 
ready been set up at the plant, and 4 
tentative schedule calls for the produc- 
tion of a thousand cars during the bal- 
ance of the year. The manufacturer 
expects to establish an initial selling 
price of $950, which may be reduced to 
$750 as quantity production is obtained. 
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Discount Trouble Seen as a Three-Way 


Battie Among Dealers, Makers and Workers 


Discount trouble appears to be com- 
ing up in the automobile industry as a 
potential three-way battle among auto- 
mobile dealers, car manufacturers, and 
hourly rated employes as represented 
by unions. First hint of difficulties 
arose at the National Automobile Deal- 
ers’ Association Convention in Atlantic 
City when dealers charged that Gen- 
eral Motors was planning to grant dis- 
counts to hourly rated employes, par- 
ticularly on Chevrolets. According to 
the best information available, the re- 
quest for discounts originated among 
plant employes who pointed out that 
discounts on new cars are available 
to upper management employes. Ap- 
parently, the matter was discussed in 
the inner councils of GM and when 
word leaked out to dealers they imme- 
diately became alarmed. 

The situation was clarified somewhat 
by a statement from C. E. Wilson, GM 
president, who said that the corpora- 
tion has a plan to permit supervisory 
and other salaried employes who are 
classified as exempt under the Fair 
Labor Standards Act to purchase new 
cars at a 10 per cent discount. The 
number of cars sold is limited to 
one percent of total production, and 
automobiles delivered by the dealer un- 
ler the plan are supplied by the com- 
pany in addition to his regular allot- 
ment. The statement, however, does 
not mention any proposed plan to ex- 
tend discounts to hourly rated em- 
ployes and the implication is that such 
action is not contemplated at this time. 

Officials of the corporation were non- 
committal about the possibility ofigrant- 
ing discounts to plant employes, but 
other sources indicate that there may 
be repercussions from the union on the 
issue. If that is true, GM would be 
squarely in the middle with its power- 
ful dealer group opposing the plan and 
the equally powerful labor interests 
plugging for it. 

Ford and Plymouth dealers at the 
convention joined Chevrolet dealers in 
condemning the action. They point out 
that in factory towns especially they 
would be seriously affected. The whole 
discount situation came up for review 
at the convention, resulting in a reso- 
lution directing the executive commit- 
tee to designate dealer representatives 
to hold conferences with various fac- 
tory managements to canvass the situ- 
ation thoroughly. Discounts to plant 
employes are not unknown in the indus- 
try since Kaiser-Frazer and Hudson 
both allow hourly rated employes to 
purchase cars at a ten per cent dis- 
count, 

In addition to the protest over de- 
livery of cars to employes of the manu- 
turers and other groups at little or no 
profit, the dealers listed the following 
trends as of considerable concern: 
1, Reduction of discounts in certain 
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lines; 2. Reduction of discounts on 
parts; 3. Billing of accessories at the 
same discount as cars; 4. Hedging on 
policy adjustments by manufacturers; 
5. The increase in charge for advertis- 
ing which is absorbed by the dealer. 


Kaiser-Frazer to Build 
Some of Own Engines 


Under an agreement with Continen- 
tal Motors Corp., Kaiser-Frazer Corp. 
will build part of its own engines, 
using Continental plant facilities, tools, 
and equipment. The five-year agree- 
ment calls for a lease of the large cen- 
tral part of the Detroit plant at a 
specified rate per sq ft, a fee for use 
of tools and equipment owned by Con- 
tinental, and a royalty payment on 
each engine built. Part of the tools 
in the plant already are K-F property. 
Projected schedules call for production 
of about 1000 engines a day by next 
summer. 

It is understood that Continental will 
continue to supply engines to K-F 
from its Muskegon plant, which has a 
maximum capacity of 500 per day. The 
arrangement also licenses K-F to build 
engines at other locations, and it is 
understood that plans are in the mak- 
ing to include engine manufacture on 
the West Coast when operation begins 
there. It is not unlikely, too, that the 
agreement may have something to do 





1948 Playboy 


with the recent announcement that 
manufacture of Rototiller farm ma- 
chines would be moved out of Willow 
Run. Possibly, the installation of an 
engine line at the home plant to occupy 
the space now being used to build 
Rototillers may be planned. 
Employees now working for Con- 
tinental at the Detroit plant will be 
taken over by K-F along with the 
facilities. Arrangements have been 
worked out with the union for the 
transfer with seniority protection. 


Nash Aiming to Hold 
Present Market Position 


Nash Motors Division of Nash-Kel- 
vinator Corp. has attained a penetra- 
tion of approximately 6 per cent in its 
present markets in attempts to hold 
that position in the low and middle 
priced car field, according to H. C. 
Doss. The Nash dealer organization 
currently consists of 1,224 retail out- 
lets. 


Weekly Production of 
Cars and Trucks in 


U. S. and Canada 


Corresponding 





Week-ending 1947. Week in 1941 
Ja. Bact ctek Gado 53,437 76,690 
Re ae ae 8 64,828 115,935 

Ae Pe Sane 75,166 124,025 

BG ae ssik vamebee es 93,278 121,948 
i a Se eee es Ree ee 94,114 124,400 
ge Rae RE ts 89,958 127,675 

| PN ees. 97,276 127,510 

Phe sonsecwtaday 102,098 127,740 
TOR 5. he aw tis 670,155 945,923 

ey 


This recently announced convertible type automobile which was displayed in 
Buffalo, N. Y., features rear engine drive, four-wheel independent suspension 
and auto-o-matic drive, no clutch pedal, and no gear shifting. 
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For the first time in 19 years Ford 
Motor Co. truck production has re- 
turned to its original home at Highland 
Park, Mich., where the first Ford truck 
rolled off the line in 1917. Current 
truck operations at Highland Park 
began in February 1947 in a $2,100,000 
facility featuring a final assembly line 
1410 ft in length as contrasted with an 
800-ft line at the Rouge. Ford is pro- 
ducing 100 different truck models at 
Highland Park as well as in 13 branch 
assembly plants throughout the U.S. A. 

In a floor space of a little less than 
half a million sq ft, Ford will schedule 
a production of about 400 vehicles a 
day. The move from the Rouge gives 
the much needed space for accelerating 
production of motor cars. 

In creating the new plant the com- 
pany has followed the pattern of 
modern mass production: the use of 
straight line methods; adoption of me- 
chanical handling systems to eliminate 
manual handling and lifting as far as 
possible; and utilization of automatic 
methods wherever possible to reduce 
manual operations. The combination of 
these results is greater output anil 
lower manufacturing costs. 

The problem of scheduling the gamut 
of truck specifications has been solved 
by the installation of the familiar Tel- 
autograph system with a central booth 
located at the body scheduling line on 
the second floor and receiving stations 
at 12 strategically located points in the 
plant. This is effective in tying to- 
gether the functions of sub-assembly 
lines, the bodv drop, wheel and tire 
assembly, sheet metal, and so on to 
assure smooth flow along the final as- 
sembly line. 

Out of the many conveyor lines 
found here, one of the most interestine 
is the main distribution conveyor which 
traverses the entire plant and has a 
developed length of 4600 ft. It carries 
wheel assemblies. sheet metal and other 
parts to the final line. 

Production operations take place on 
three floors of the plant. Bodies and 
cabs are received from Budd, painted 
and trimmed, and delivered to the third 
floor where they are distributed over a 
group of slat type storage conveyors 
having a capacity of about 600 bodies. 
A feature of this department is the 
“automatic transfer” station by means 
of which bodies are moved automati- 
cally from the receiving line onto each 
of the storage lines. It consists, essen- 
tially, of a chain for moving the bodie’ 
across the ends of the storage lines. As 
a body is pushed onto the transfer sta- 
tion a limit switch operates to raise an 
elevator section over the chain, then 
another switch lowers the elevator so 
as to rest the body on the transfer 
chain. The operator then selects the 
storage line onto which the body wil 
be transferred. 


52 


After 19 Years, Ford Trucks 
Return to Highland Park Plant 


Another interesting spot is the ma- 
chine designed for rolling in the ring 
on wheel and tire assemblies. The ma- 
chine has a series of three rollers for 
pressing the ring into place. Upon 
completion of this operation the wheel 
is slid onto a hinged conveyor section 
arranged to lift it into an upright posi- 
tion against a vertical frame. It is then 
rolled down to the turntable machine 
for automatic inflation of tires. Fea- 
ture of the inflation machine is the pro- 
vision of four air pressure headers, 
each having a different pressure range, 
thus making possible the proper infla- 
tion of different tire sizes. 

Bodies are moved from storage to 
nine scheduling lines on the second 
floor. Delivery of bodies to the body 
drop over the final line on the main 
floor is converged to a single scheduling 
line and it is at this point that the cen- 
tral Telautograph dispatching station 
is located. 

Because of the variety of body types 
two separate body drops are provided. 
The first handles cabs only; the second, 
a little farther down the line, takes 
care of bodies and platforms. 

Final assembly is in two stages—the 
chassis line and final assembly. High 
cycle portable tools are used for mak- 
ing up fastenings while rivets are made 
up with cold squeezers which are 
powerful and silent in action. 

A novel feature of the assembly line 
is the overhead rail-mounted roll-over 
mechanism. It has two basic functions. 
The first is to provide an automatic 
means of rolling the chassis from its 
original upside-down position, gradu- 
ally, to the right-side-up position re- 





quired for the final line. 


This elimi. 
nates the conventional methods of rol}. 
ing over by means of a sling or other 
device requiring either manual opera. 
tion or an operator’s control. The gee. 
ond function is to provide a better 


means of transporting the chassis 
through the paint spray booth. Mounted 
flexibly on a monorail the chassis j; 
easier to spray and permits operators 
to reach otherwise inaccessible places, 

The overhead mechanism consists of 
a double-end sling for attachment to 
the chassis. At one end is a spoked 
wheel with an outboard bearing at the 
end of each spoke. Along the monorail 
track there is a series of short curved 
rails which engage the spoke and cause 
it to deflect through a predetermined 
angle. These guides engage one spoke 
at a time until at the end of the chassis 
line the frame has been turned 180 deg 
from its original position. Guide rails 
are so arranged that as the chassis 
reaches the first spray booth it has 
been turned 85 deg and continues at 
that inclination until it emerges from 
the second spray booth. 

The lower floor contains six assembly 
lines all synchronized for the same 
speed through a common panel board. 
The final assembly line has 80 work 
stations from start to finish. In keep- 
ing with the principle of reducing 
manual handling, Ford has _ installed 
overhead rail-mounted air hoists for 
handling wheel and tire assemblies. 
Arrangement is such that wheels are 
picked off the conveyor transversing 
the final line, moved to the axle and 
held in proper relation to the hub tu 
facilitate alignment of bolt holes and 
fastenings. 

Front and sheet metal is built up as 
an integral unit on a large merry-go- 
round containing 14 individual plat- 
forms moved by means of a_power- 
driven conveyor chain. 


Wide Range of Products Displayed by 
Magnesium Industry at Wright Field 


Billed as the greatest presentation 
of products made of the lightest struc- 
tural metal, the Magnesium Exhibition 
in Februarv at Wright Field, Ohio. ful- 
filled that claim. It was held under the 
joint auspices of the Army Air Forces 
and the Magnesium Association with 
close to 5000 executives, engineers, de- 
signers and other technical specialists 
in attendance from industry, Govern- 
ment and scientific institutions, includ- 
ing representatives from automobile 
and aircraft companies. The large 
crowds were impressed by the size of 
the magnsium industry as evidenced by 
the several thousand magnesium prod- 
ucts showing applications in the air- 
craft, automotive. militarv, consumer 


goods, and other fields. During the war 
the output of the industry was in- 
creased from 3350 tons in 1939 to 240,- 
000 tons in 1943. 

Thirty-four companies showed ex- 


hibits during the three days. In addi- 
tion to finished products and demon- 
strations of the chemical, physical and 
mechanical properties of magnesium, 
they displayed a large variety of cast- 


ings, forgings, extrusions; formed, 
drawn and spun parts; finishes as 
enamel coatings and plating, and 


methods of joining. Most parts were 
for airplanes and piston and jet en- 
gines, but also of interest were such 
applications as truck bodies, plant 
hand trucks, portable tools, scoops, 
conveyors, and tire molds. Exhibits 
were planned to demonstrate advan- 
tages as such light weight, high 
strength-weight ratio, low machining 
costs, payloads gains, low physical 
fatigue and smaller handling and 
transportation costs. Revere Copper 


and Brass, Ine., exhibited a cutaway. 


sample of a 12-ft panel body made 
of magnesium extrusions, castings and 
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sheets, weighing 800 lb complete. About 
90 trucks with this type of magnesium 
body are now being operated by com- 
panies in various parts of the country. 

Wyman-Gordon Co. showed two ex- 
perimental magnesium forgings—a pis- 
ton and a jet engine impeller. With 
possibly a few other exceptions, all 
parts on display were made during the 
war or are in production. Among the 
developments in the experimental 
stage, but not exhibited, are wheels 
and brake shoes for trucks and buses, 
and hydraulic impellers. 


Eaton Had No Strikes in 1946 


In an article entitled “1946 a Year 
of Calamity” which appeared in the 
December 15 issue of AUTOMOTIVE AND 
AVIATION INDUSTRIES, it was incorrectly 
stated that the Eaton Manufacturing 
Co. (truck axles) was among those sup- 
pliers on strike sometime during 1946. 
Eaton is justly proud of the fact that 
pot an hour of work was lost in its 
axle plant during the year. 


CALENDAR 





Conventions and Meetings 
Amer. Soc. of Mechanical Engineers— 
Goring Mis., TUlsA. .. << 000 Mar. 2-5 
Amer. Soc. of Lubrication Engineers— 
Annual Convention, Pittsburgh, 


Mar. 17-19 
Amer. Soc. of Tool Engineers—Fifteenth 
Annual Convention — Houston, 
TN “sib GYehcerlaracaiars.c4s bcs emer ae Mar. 19-22 
Amer. Soc. for Metals, San Francisco, 
Mar. 22-27 
Midwest Power Conference, Chicago, 


Mar. 31-Apr. 2 
Nat'l Assoc. Corrosion Engineers, Na- 
tional Convention, Chicago...April 7-10 
Soc. of Automotive Engineers, Aero- 
nautic Mtg., New York ...... April 9-11 
Soc. of Automotive Engineers, Trans- 
portation Mtg., Chicago...... April 16-18 
Chamber of Commerce of the United 
States, Annual Mtg., Washington, 
MG ie sd dade bois beeen ets Apr. 28-May 1 
Amer. Foundrymen’s Association, An- 
nual Convention, Detroit..Apr. 28-May 1 
Soc. of Automotive Engineers, Personal 
Airplane Mtg., Wichita, Kansas, 
May 1-2 
The Society of the Plastics Industry, 
Natl. Plastics Exhibition, Chicago, 


May 6-10 
Soc. for Experimental Stress Analysis 
: Annual Mtg., Chicago....... May 15-17 
Nat'l Assoc. of Motor Bus Operators 
Annual Mtg., Chicago........ May 21-23 


Amer. Soc. of Mechanical Engineers— 
Oil & Gas Power Nat’l Conference— 
SS eres May 21-24 

Amer. Soc. of Mechanical Engineers— 
Aviation Mtg., Los Angeles..May 26-29 

Auto. Engine Rebuilders Assoc. Con- 


VOUCION, TIGtIOME ....cccccccn we May 22-24 
Metal Powder Assoc., Spring Mtg., New 
ON Fo Nes wae nse ons cicaie me: May 27 


Soc. of Automotive Engineers—Summer 
Mtg. French Lick Springs, Ind..June 1-6 
Amer. Soc. of Mechanical Engineers— 
Semi-Annual Mtg., Chicago..June 16-19 
Amer. Soc. of Testing Materials—An- 
nual Mtg., Atlantic City...... June 16-20 
Soc. of Automotive Engineers—West 
Coast Transportation & Mainte- 
nance Mtg., Los Angeles....Aug. 21-23 
Amer. Soc. of Mechanical Engineers— 
Fall Mtg., Salt Lake City....Sept. 1-4 
Society of Automotive Engineers— 
Tractor Mtg., Milwaukee....Sept. 17-18 
Nath Machine Teol Builders Assoc. 
Machine Tool Show, Chicago, 
Sept. 17-26 
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PERSONALS 


Recent Personnel Changes and Appoint- 
ments at the Plants of Automotive and 
Aviation Manufacturers and Their Sup- 
pliers. 


Reo Motors, Inc.—R. M. Palmer, 


Sales Engineer. 


Packard Motor Car Co.—Sydney J. 
Keith, Public Relations Supervisor. 


Nash Motors Div., Nash-Kelvinator 
Corp.—Floyd G. Sease, assistant to the 
Sales Manager. 


Willys-Overland Motors— Paul Hu- 
ber, Director of Research; Robert E. 
Busey, in charge of Truck Engineering; 
Walter F. Benning, Technical Assistant 
to Delmar G. Roos, Vice-President and 
Director of Engineering. He will be in 
charge of passenger car engineering. 
Leo O. Burt, Passenger Car Chassis En- 
gineer; Charles Cuma, Engine Develop- 
ment Engineer, and F. L. Mills, Chief 
Draftsman of the Chassis Div. Charles 
E. Schutte, Chief Engineer, Body Div., 
with A. C. Smith as Asst. Chief Engi- 
neer. Charles E. Barber, Body Engineer 
in charge of Mechanical Engineer, and 
Fred M. Baker, Chief Draftsman of the 
Body Div. 


Fruehauf Trailer Co—I. C. Moreau, 
Asst. Manager, Tank-Trailer Div. 


Ford Motor Co.—James W. Irwin, 
Asst. to the president and director of 
public relations. Robert R. Nash, di- 
rector of the recently organized Pur- 
chase Analysis Dept.; Frank J. McGin- 
nis, Director of Sales Promotion. 


Lincoln-Mercury Div., Ford Motor Co. 
—Carl F. Schultz, Resident Engineer. 


Crosley Motors, Inc—John Jay 
Walsh, head of the newly formed ad- 
vertising department. 


Chevrolet Motor Div., General Mo- 
tors Corp.—E. W. Sly, retiring after 28 
years with the purchasing department. 


The Electric Auto-Lite Co—E. A. 
Spencer, Sales Office Manager; K. B. 
Woyame, National Accounts Manager. 


Detrex Corp.—Dr. W. L. McCracken, 
appointed director of research and man- 
ager of alkali manufacturing. 


Menasco Manufacturing Co. — Jack 
W. Crawford, Manager, Automotive and 
Industrial Div. 


Raybestos-Manhattan, Inc., Asbestos 
Products Div.—George W. Marshall, 
Jr., General Sales Manager. 


The Goodyear Tire & Rubber Co.— 
Resignation of Cliff Slusser as Vice- 
President in charge of production and 
as a member of the board of directors. 
He will continue with the company as 
vice-president and general manager of 
the subsidiaries which operate the com- 
pany’s domestic textile plants and coal 
mines. Russell De Young succeeds Mr. 
Slusser. Fred W. Climer was elected to 
a new vice-presidency in charge of in- 
dustrial relations. 


United States Rubber Export Co., 
Ltd.—John B. Tower, executive as- 
sistant to the president retired on 
March 1. 


Towmotor Corp. — Charles Edgar 
Smith, advanced to the newly created 
position of executive vice-president. 


L. A. Young Spring & Wire Corp.— 
N. D. Ely, elected vice-president and 
general manager to succeed the late C. 
M. Young. Thomas Couper, General 
Sales Manager, was elected to the 
Board of Directors. Grant L. Cook, also 
elected a member of the Board of Di- 
rectors. 


Tung-Sol Lamp Works, Inc—P. R. 
Dawson, Sales Manager for renewal 
sales. 


TelAutograph Corp. — Robert L. 
Spotts, elected executive vice-president. 


Besler Corp.—T. E. Colvin, executive 
vice-president and director. 


Goodyear Aircraft Corp. — T. A. 
Knowles appointed vice-president and 
general manager and Charles H. Zim- 
merman named factory manager. Rus- 
sell DeYoung, vice-president and gen- 
eral manager has been named vice- 
president and a member of the board 
of directors of the parent firm, Good- 
year Tire & Rubber Co. 


Piston and Pin Mfrs. 
Form Permanent Group 


At a regular meeting held at Chicago 
last January, the Piston and Pin Man- 
ufacturers formed a permanent group 
of nearly all of the makers of pistons 
and piston pins, particularly in the re- 
placement field. A constitution was 
adopted in order to formalize the In- 
dustry into a group. 

An Executive Committee composed 
of the following was elected: Burt G. 
Close, McQuay-Norris Mfg. Co.; Otto 
W. Brown, Wisconsin Machinery and 
Mfg. Co.; Martin J. Skok, Elgin Ma- 
chine Works; Paul C. Johnson, Sealed 
Power Corp.; and H. A. Lightner, De- 
luxe Products Corp. Burt Close was 
appointed chairman to serve the first 
year, and Frank M. Speaker was ap- 
pointed executive manager. 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Avurto- 
MOTIVE and AVIATION INDUSTRIES 


Moderate reductions in general bus- 
iness activity are indicated. The New 
York Times index for the week ended 
February 8 stands at 143.8, as against 
147.6 for the preceding week and 112.5 
a year ago. 


Sales of department stores during 
the week ended February 8, as re- 
ported by the Federal Reserve Board, 
equaled 219 per cent. of the 1935-39 
average, as compared with 217 per 
cent. in the week before. Sales were 
2 per cent. above the coresponding 
distribution a year earlier, as against 
a preceding similar excess of 10 per 
cent. The total in 1947 so far reported 
is 17 per cent. greater than the com- 
parable sum in 1946. 


Electric power production increased 
slightly in the week ended February 
8. The output was 20.5 per cent. above 
the corresponding amount in 1946, as 
compared with a like advance of 19.9 
per cent. shown for the preceding 
week. 


Railway freight loadings during the 
same period totaled 767,481 cars, 8.1 
per cent. less than the figure for the 
week before but 7.6 per cent. above 
the corresponding number in the pre- 
ceding year. 


Crude oil production in the week 
ended February 8 averaged 4,770,250 
barrels daily, 120,100 barrels more 
than the preceding average and 79,750 
barrels above the comparable output 
in 1946. 

Production of bituminous coal and 
lignite during the week ended Febru- 
ary 1 is estimated at 13,775,000 net 
tons, 4 per cent. above the output in 
the week before and higher than any 
output recorded since 1926. The total 
production in 1947 so far reported is 
4.5 per cent. above the corresponding 
quantity in 1946. 


Civil engineering construction vol- 
ume reported for the week ended Feb- 
ruary 13, according to Engineering 
News-Record, is $54,778,000, or 51 per 
cent. below the preceding weekly figure 
but 24 per cent. above the comparable 
sum in 1946. The total recorded for 
seven weeks of this year is 33 per 
cent. more than the corresponding 
amount in 1946. The increase in pri- 
vate construction is 30 per cent, and 
the rise in public construction is 40 
per cent. 


The wholesale price index of the Bu- 
reau of Labor Statistics for the week 
ended February 8 is 141.7 per cent. 
of the 1926 average, as compared with 
140.3 for the preceding week and 107.1 
a year earlier. 


Member bank reserve balances de- 
clined $101,000,000 during the week 
ended February 12. Underlying 
changes thus reflected include an in- 
crease of $588,900,000 in Reserve bank 
credit and a rise of $549,000,000 in 
Treasury deposits with Federal Re- 
serve banks, accompanied by an in- 
crease of $51,000,000 in money in cir- 
culation, 

Total loans and investments of re- 
porting member banks decreased $267,- 
000,000 during the week ended Feb- 
ruary 12. An increase of $173,000,000 
in commercial, industrial and agricul- 
tural loans was recorded. The sum of 
these business loans, $10,673,000,000, 
shows a net increase of $3,312,000,000 
in twelve months. 











British Car Output Down 
Because of Coal Shortage 


Closing the year with a total produc- 
tion of 365,282 automobiles, of which 
219,162 were passenger cars and 146,- 
120 were trucks, the United Kingdom 
faces a bleak new year because of the 
coal shortage and consequent shut- 
downs. ; 

By mid-February practically the 
whole of the British automobile indus- 
try was shut down, either because of 
the coal shortage, electric current cuts 
or inability of supply firms to furnish 
goods. Austin was the first to be af- 
fected and is now completely closed. 
Morris was affected by unbalanced 
production and by mid-February was 
2,100 cars and trucks below schedule. 
Ford laid off 14,000 employes on Feb- 
ruary 19 because of inability to get 
parts from firms in the Midlands, and 
Vauxhall is closed with a loss of 270 
cars per day. 

Of the tire factories Goodyear and 
Michelin are closed indefinitely and 
only one of Dunlop’s 14 factories is 
operating and that one is producing 
cycle tires. 

Official figures give the number of 
unemployed on February 18 at 2,493,- 
149 for all of Britain. The crisis is 
due to low coal extraction and inade- 
quate stocks at the beginning of what 
has proved to be an unusually severe 
winter. Even if the weather had re- 
mained normal there would have been 
some dislocation of industry, but with 





roads blocked and railroads crippleg 
the shortage has become a calamity, : 

When the unemployed reached a Peak 
of about two and a half millions, 1,219. 
400 were drawing out of work allow- 
ances from public funds. Automobile 
manufacturers generally met the guar. 
anteed week for one week only, and 
after that laid off most of their staffs 
owing to the inability to meet the heavy 
financial charges. 

Coal production is increasing and 
stocks are being built up by reason of 
restrictions applying to private users, 
transportation agencies, public utilities, 
and publishers. While it is debatable 
when these restrictions will ease, un- 
doubtedly industries will start gradu- 
ally, and assuming that weather con- 
ditions become better, a full month may 
elapse before automobile production 
returns to its December level of 26,827 
units. 

Meanwhile the whole British export 
program has been knocked out of gear, 
Last year 147,480 automobiles were 
exported. With January production 
poor and February output practically 
nil, it is very doubtful if this record 
figure can be attained in 1947. En- 
gland’s plan of digging into foreign 
markets while there was a world short- 
age is seriously jeopardized. 

The shortage of British automobiles 
will not benefit any other European 
country. Last year France produced 
only 96,062 motor vehicles, of which 
30,429 were passenger cars and 65,633 
trucks and buses. Owing to coal short- 
age the four-day week is general. 


Late Slants on High Prices 


(Continued from page 32) 


runs from $1500 to $2000, the unnaid 
balance would run from $1000 to $1500. 
With payments limited to 15 months, 
the average monthly payment count- 
ing insurance would run from $75 to 
$100. A general rule is that the ratio 
of payment on an automobile to total 
income should not exceed 15 per cent. 
On this basis, it would take an income 
of $500 a month to buy a new car on 
time. With savings depleted by strikes 
and intermittent production last year, 
it is difficult to see how most factory 
employes would be able to handle such 
a deal. The situation is not alarming, 
however, since there now is a strong 
movement afoot to scrap Regulation W 
and, in any event, the credit curb dies 
next June 30 if not renewed by Con- 
gress. 

Dealers report that up to now deals 
have been 90 per cent cash and ten 
per cent credit. They say, however, 
that in recent weeks there has been a 
slightly upward trend in finance buy- 
ing and they expect it to increase 
steadily. Before the war about 50 per 
cent of all new car purchases were 
financed. 

While, for all practical purposes, the 
market for most makes of cars will re- 
main solid for many months, there have 
been indications that car manufactur- 


ers’ sales departments are preparing 
for the inevitable buyers’ market. Chev- 
rolet, for example, is urging its deal- 
ers to reactivate their used car de- 
partments and to hire sales managers. 
Ford, Chevrolet, and Chrysler Divi- 
sions all. are extremely busy on train- 
ing programs for automobile salesmen. 
Regional meetings are being held and 
training devices such as slide films are 
being used in teaching salesmen how 
to sell. 

There is no argument that the want 
and need for new cars exists. The only 
problem facing the mass market is the 
ability to buy. That is why price is 
going to become increasingly important 
later this year. A recent survey by R. 
L. Polk & Co. shows that 25,142,527 
cars were registered in 1946. Since 
about 2.230 million were built in 1945 
and 1946, the remaining 22.912 mil- 
lion, or 91 per cent, are five years old 
or more. The average age of cars on 
the road today has been estimated at 
close to nine years, which means that 
many millions are decrepit and will go 
to the junk heap in greater numbers as 
more new cars become available. An 
interesting comment on the potential 
market has been made by H. C. Doss, 
Nash Sales manager. He said that the 
number of family units has been it- 
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creased by 10 million since 1929, and 
that even after three five-million car 
years, the industry still would pro- 
vide only 79 per cent of a car per 
family unit, five per cent under the 
1929 figure of 84 per cent. He called 
for repeal of Regulation W, and said 
that buyers should have 18 to 24 months 
to pay for an automobile, since ex- 
perience of the past few years has 
shown that an automobile is good col- 
lateral for a loan for five or six years. 

-The delivery situation will probably 
get steadily easier until eventually the 
dealer will get a car in his show room 
for which he has no buyer waiting. 
This will be the most likely time for 
the first crack to appear in the price 


structure. When the dealer finds that. 


he has trouble moving the car, he will 
resort to his former practice of over- 
trading on a used car, and shave his 
own discount. That is likely to con- 
tinue for a period and then most likely 
will be followed by a reduction in the 
list price at the factory. In fact, some 
spokesmen for the industry state unof- 
ficially that they think it is entirely 
possible that prices may come down 
about the end of this year. Manufac- 
turers are all doing well at present, 
as indicated by the restoration of the 
General Motors dividend to $.75 from 
$.50 a share and the payment of the 
first dividend in two years by Packard. 


Nash also did very well in the last 
quarter. Present prices are undoubted- 
ly predicated on low volume and the 
unusual costs involved during the re- 
conversion period. They also are in- 
tended to help recover the large finan- 
cial losses suffered last year. 

It is generally known throughout the 
industry that it will be possible to re- 
duce prices when the need arises, since 
at that time volume will be up, recon- 
version costs will have been discharged, 
and the many unusual costs arising 
from lack of materials will be largely 
eliminated. 

On the debit side, it must be noted 
that material costs still are increasing 
somewhat, as a result of the time lag 
in a wage increase in supplier indus- 
tries last year, and another wage raise 
in the automotive industry might be 
forthcoming. However, there is some 
basis for the belief that material costs 
can be shaved in the future and that 
any wage increase will be a very mod- 
erate one. Another important factor 
is that amortization charges on prac- 
tically all dies and tooling used to build 
present cars have been discharged. In 
short when buyer resistance to present 
high prices develops, the industry is 
not going to close down for lack of 
sales, but is going back to the prewar 
practice of reducing prices in line with 
competition. 


30 Millionth Inch Tolerance 


(Continued from page 21) 


which goes with the plunger. This 
starts as 25/32 in. round bar stock of 
GM 7520 alloy steel, turned, drilled, 
counterbored, reamed and cut-off in a 
1% in., 8-spindle Conomatic. The part 
is countersunk at the bottom end in a 
drill press, rough ground on the OD 
im a 4x 12 Landis cylindrical grinder, 
then proceeds to the second operation 
—drilling, reaming, centering, and 
facing of the head end—in a No, 2 
Brown & Sharpe automatic. 

Using the same principle as on previ- 
ous routings, the initial roughing op- 
erations are followed by degreasing, 
hardening, drawing, and sand-blasting, 
developing a hardness of 40-45 Rock- 
well C. Then come the grinding opera- 
tions—Cincinnati Centerless grinding, 
Norton surface grinding, and the 
rough- and finish-grinding of the ID 
plunger hole to plug size. These basic 
steps are followed by degreasing and 
nitriding to finalize the required char- 
acteristics. 

Bushings are classified according to 
plug size and honed in No. 1 Micro- 
matic horizontal honing machines. 
Then we have a series of external 
grinding operations, wash, and Magna- 
flux inspection, burring, washing, and 
dimensional inspection. Bushings are 
classified again according to plug gage 
size and are machine-lapped on the ID 
in two-spindle No. 1 Micromatic honers. 
Plunger holes then are checked ac- 
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curately for size by means of Sheffield 
Precisionnaire gages. 

To summarize the foregoing, it may 
be noted that plungers are finish 
ground in successive steps to meet a 
band of established diameters cor- 
responding to the desired clearance in 
sized bushings. During the process, 
each plunger is checked for gage size 
by means of P & W Electrolimit gages. 
At DE, Electrolimit inspection is a 
production job, each grinder being 
fitted with one of the gages. 

Similarly, the bushings ultimately 
reach the hand-lapping stage where op- 
erators meticulously lap the bore to a 
fine superfinish. At this point the 
bushings are sized by means of stand- 
ard plug gages and are segregated in 
accordance with size bands. 

The most important step in the en- 
tire process is the mating of bushings 
and plungers to obtain sets having the 
proper clearance. Since this clearance 
is of the order of 30 to 60 millionths 
of an inch, matching is a job of ex- 
traordinary precision. While there are 
various means of establishing clear- 
ances of this character by indirect 
methods, such as a pressure-time-leak- 
age test for example, the engineering 
department insists upon direct mea- 
surement so that the actual value of 
the clearance may be certified. To ac- 
complish this, they have developed a 
method of air gaging, using a sensi- 





tive manometer so calibrated as to give 
dimensional readings corresponding to 
the position of the meniscus. 

Once the plunger and bushing haye 
been paired and calibrated for clear. 
ance, they are held together until] they 
reach the final injector assembly line, 
It is worthy of comment that before ip. 
jectors are assembled, all of the com. 
ponent parts which had been previously 
cleaned and degreased, are degreased 
again in a Detrex unit and given an 
oleum spirits flush. 

As illustrated, the injector assembly 
line consists of a closed rectangular 
merry-go-round conveyor with as. 
sembly benches both inside and outside 
of the line. Assembled injectors are 
prepared by the operator at each sta- 
tion, then laid on the conveyor for 
transport to the initial inspection sta- 
tion. Accepted assemblies go to the 
test department for final calibration, 
where they are installed in the test ma- 
chine and run for an hour to break in 
the mechanism. Following this, the 
machine is switched for calibration, 

To assure surface quality and close 
dimensional control, the plant is pro- 
vided with a central filtering depart- 
ment for cutting fluids and oleum 
spirits. Here they have two filtering 
and rectifying units—one for cutting 
fluids, the other for oleum. Since the 
operation does not warrant a circulat- 
ing system, each of the machines is 
drained periodically and the material 
then transported to the filtering room 
for processing. 

Engineering research and _ metal- 
lurgical control give the operation the 
spark of product development and con- 
trol of quality. In addition to the usual 
design facilities the plant features a 
test department with eight test blocks 
quite similar in set up to the modern 
test cells developed for aircraft engine 
dynamometer testing during the war. 
This provides outstanding facilities for 
testing the product by itself and on en- 
gines mounted on dynamometer stands. 
The metallurgical department operates 
a comprehensive laboratory with fa- 
miliar equipment for chemical testing 
and research, physical testing, etc. 


New Federal Trucks 


(Continued from page 27) 


and safety glass. To prevent breakage 
of window glass, the side panes are 
protected by a steel frame. The wind- 
shield glass area has been substantially 
increased to provide better visibility. 


Cabs are of all-steel construction and, 


cushion-mounted on a three-point sus- 
pension, using rubber pads with spring- 
loaded fastenings to absorb violent 
shock. 

The new four-wheel model, the 65MA, 
is similar to the 65M2 now in produc- 
tion except that it is equipped with & 
Timken double-reduction rear axle and 
auxiliary transmission instead of the 
two-speed axle used on the 65M2. It 
is powered by the Continental R-6602 
engine. 
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Bearing B (center): steel-back cop- 
per-lead bearing containing 69-74 per 
cent copper, 26-31 per cent lead, 1.5 
per cent silver, and traces of other 
metals. Average load capacity: 8650 
psi (3520 rpm). Average diametral 
clearance: 0.0032 in, 

Bearing C (right): steel-back alumi- 
num-alloy bearing with an alloy layer 
0.022 in. thick. Composition of alloy: 
6.36 per cent tin; 1.16 per cent copper; 
0.87 per cent nickel; 0.20 per cent 
iron; 0.19 per cent silicon; and 91.22 
per cent aluminum. Average load 
capacity: 9300 psi (3640 rpm). Average 
diametral clearance: 0.0033 in. 

Fig. 2 and the data relating thereto 
were taken from the NACA Technical 
Note by Macks and Shaw. 

Results of load-capacity tests on 
bearings of different materials were 
given also in the paper by Palsulich 
and Blair. The load capacity varies 
somewhat with the bearing clearance, 
the thickness of the overlay, and the 
composition of the latter. Wright tests 
were limited to silver bearings with 
lead overlays of different compositions 
and different thicknesses, and alumi- 
num bearings of different compositions. 
The highest unit bearing load in these 
tests, based on a crankshaft speed 100 
rpm less than that at which failure oc- 
curred, was 12,300 psi, with a silver 
bearing with a lead-tin overlay in which 
the lead constituted 5 per cent of the 
weight of the bearing. A silver bearing 
with a normal lead-indium overiay 
(lead 5 per cent of total weight) had 
a specific load capacity of 11,200 psi; 
and increasing the lead content of the 
overlay to 16 per cent of the total 
weight reduced the load capacity to 
10,600 psi. In this connection it should 
be remembered that, since the load of 
the testing machine is due to centrifu- 
gal force, any increase in the bearing 
load is accompanied by an increase in 
the rubbing speed proportional to the 
square root of the load increase. 

Three aluminum-alloy bearings test- 
ed in the Wright laboratories showed 
an average load capacity of 7000 psi. 
The aluminum alloys had different com- 
positions, the alloy giving the highest 
load capacity containing 6 per cent tin, 
1 per cent copper and 1 per cent nickel. 
Aluminum alloys of four different com- 
positions were tested by the NACA, 
and the one showing the highest load 
capacity had substantially the same 
composition as that which gave the 
best results in the Wright tests. Aver- 
aging all of the Wright test results 
gives a load capacity of approximately 
10,800 psi for silver with lead-indium 
overlay, and 7500 psi for aluminum- 
alloy bearings. This is somewhat less 
favorable to aluminum than the NACA 
results represented by Fig. 2, but it 
must be remembered that the latter 
results were obtained from experiemnts 
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with what is apparently the best of 
the various bearing alloys so far, the 
one containing about 6 per cent tin and 
about 1 per cent each of copper and 
nickel, 


Micro Bearings 


The problem of increasing the load- 
carrying capacity may be approached 
from the mechanical as well as from 
the metallurgical standpoint. The best 
bearing metals with respect to embeda- 
bility and score resistance have little 
mechanical strength, and it has been 
found that the effects of this deficiency 
cn bearing performance can be mini- 
mized by reducing the thickness of the 
lining or coating of bearing metal. The 
normal thickness of linings of so called 
strip-cast bearings is about 0.020 in.; 
that of centrifugally-cast bearings, 
1/32 in. According to E. Crankshaw of 
the Cleveland Graphite Bronze Co., 
approximately 50 per cent more load 
can be carried if the thickness of the 
lining is reduced from the above 
figures to 0.002 - 0.005 in. in connecting- 
rod, and to 0.004-0.007 in. in main 
bearings. Loads can be still further 
increased by reducing the thickness of 
the surface layer to 0.001 in., but this 
necessitates the use of an intermedi- 
ate layer of a metal having bearing 
properties, as in the silver bearings of 
aircraft engines and the trimetal bear- 
ings of the Cleveland Graphite Bronze 
Co. In the latter bearing, the steel 
back, together with the intermediate 
layer of 0.013 in. thickness, is formed 
and machined to close limits, and a sur- 
face layer of white metal, 0.001 in. 
thick, is then applied by electrodeposi- 
tion, the bearing requiring no further 
machining. According to Mr. Crank- 
shaw, such bearings will successfully 
carry loads in excess of 3000 psi, pro- 
vided teh analysis and the structure of 
the material are carefully checked. Life 
tests on bearings with successively de- 
creased thickness of surface layer, car- 
ried out under a specific load of 2000 





Latest Developments in Engine Bearings 


psi, showed that reduction of the bear. 
ing metal thickness down to 0.014 ip, 
had no influence on the life of the 
bearing, which was approximately 50 
hr. A further reduction in the thick. 
ness, however, resulted in a rapid ip. 
crease in the life of the bearing, to 
about 230 hr for a thickness of 0,003 
in., and to more than 300 hr for a 
thickness of 0.001 in. 

Requirements with respect to bear- 
ing life vary greatly in the different 
fields of application, being lowest in 
aircraft and highest in stationary 
engines. The followiny figures for life 
requirements in different services were 
given in Mr. Crankshaw’s paper: air- 
craft, 1000 hr; passenger-car, 2000 hr; 
tractors and heavy-duty trucks, 4000 
hr; railroad engines, 5000 hr; marine 
engines, 10,000 hr; stationary engines, 
15,000 hr. 

In automobile service the average 
load factor of the engines has been 
steadily increasing, and this naturally 
has had an adverse effect on bearing 
life. Owing to road improvement and 
other changes in operating conditions, 
trucks and buses are run at close to 
maximum speeds during longer periods 
of time. This has led the Cleveland 
Graphite Bronze Co. to revise its table 
of load-carrying capacities of different 
bearings types in different services, the 
present recommended maximum specific 
loads, which are lower than the earlier 
ones in nearly all cases, being as shown 
in table below. 


Grid Bearings 


Another line of development having 
for its object to combine the excellent 
bearing properties of such metals as 
tin and lead with the greater hardness 
and high heat conductivity of copper 
and silver and the great strength of 
steel has resulted in the grid bearing. 
As produced by P. R. Mallory & Co., 
the steel backing of this bearing 18 
first provided with a lining of copper 
or silver, which is referred to as the 





Recommended Maximum Bearing Loads—Psi. 


Passenger Cars 


Tin- and lead-base, conventional..... 

BED. . csccéedaneesdcdceveerwes 1200 
Micro, tin- and lead-base........... 1400 
Copper-lead, 35 per cent lead........ 1600 
Clevite 77, precision-plated.......... 3000 

Auxiliary Drives* 

Tin- and lead-base, up to 1500 fpm. 500 
Trimetal tin-base, up to 1500 fpm. .. 500 


Clevite 77, precision-plated, up to 


8 Rn Pre rere ere 2500 
Trucks and Buses 
Tin- and lead-base micro........... 1200 
Copper-lead, 35 per cent lead....... 1500 
I eee 1800 


Clee TI vcdecducccnccecétdenwesess 2500 
WIM 5 cv ckdecindsctecisecectees 1800 
Diesel 
Tin- and lead-base ......ccceeeceess 1000 
Copper-lead-silver, 28 per cent lead. 1800 
ENE. oka cies det veuwcccebudaseses 1800 
Clevite 77, precision-plated........-- 2500 
PPAR <0 ones ved. vcteonccccscxivesn 1800 


Aircraft 
Copper-lead-silver, 28 per cent lead. 3500 
Silver and lead-indium 5000 


eooeeeeeeeeeee 





*This includes generators, superchargers 
and small high-speed auxiliary engines. 


———— 
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It is reported that ....... 


Danielson Mfg. Co. of Daniel- 
son, Conn., is making a soft ham- 
merhead of nylon that won’t chip 
or bounce. 


get ready with GONE fer tomorrow 


Windshield glass can be kept 
warm when coated with an electri- 
cally conductive transparent film 
called ‘‘Nesa’”’, manufactured by 
Pittsburgh Plate Glass Co. 


be ready with CONE for today 


Eastman Kodak’s process of 
molding small lenses in an atmo- 
sphere of nitrogen promises, when 
manufacturing technique is re- 
fined, to produce lenses satisfac- 
tory for all but the most critical 
uses. 


get ready with CONE for tomorrow 


General Electric’s new silicone 
paint is said to permit clearer, 
brighter colors for automobiles, re- 
frigerators, electric ranges, etc., 
and to “last a lifetime.” 


ready with GONE for today 


Air Reduction Co. claims to 
have perfected a method of flame- 
cutting stainless steel to close 
tolerances at high speed without 
affecting the physical properties of 
the metal. 


get ready with CONE for tomorrow 


American Cyanamid Co. has in- 
stalled hot water pipes under 600 
feet of roadway connecting its 
plant with the highway. The heat 
will keep the road free from ice 
and snow. 


he ready with CONE for today 


The Mellon Institute has~ re- 
ported on the use of ethylsilicate 
as a vehicle in paint. Finishes 
made with it are said to resist heat, 
retard fire and not to darken with 
age. 


ady with CONE for tomorrow 


C. G. Conn Ltd. has an elec- 
tronic organ that produces its 
tones by vacuum tubes and is said 
to be equivalent to an organ with 
1,333 pipes. 
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Bell Aircraft Corp. is making a 
vending machine mechanism that 
makes change. 


be ready with CONE for teday 


The Dobeckmun Co. of Cleve- 
land is making an aluminum foil 
yarn, protected by a plastic sur- 
face from corrosion, for use in 
textiles in combination with other 
yarns. 


get ready with CONE for tomorrow 


Seal Peel Inc., of Detroit, is 
sending a shipment of various 
products, protected only by plastic, 
dip coating, on a round-the-world 
flight to test the value of this type 
of packaging in actual service. 
with CONE for today 

Dow Chemical Company’s “‘Sty- 
rofoam”’ is a pure white cellular in- 


sulating material with only 18% 
of the weight of cork. 


be read 





Atlas Supply Co., makers of 
tires and accessories, is showing its 
wares in a showroom built inside a 
DC4 and called the “Sky Mer- 
chant.” 


get ready with GONE for tomorrow 


Linde Air Products Co. calls its 
method of flame-cutting rock (as 
for oil wells) “fusion-piercing.” It 
is said to have drilled holes as deep 
as 450 feet at an average rate of 
10 feet per hour. 


be ready with CONE for today 


The ‘‘Solexol cold fractionation’’ 
process developed by M. W. 
Kellog Co. is expected to be used 
in seven plants now building 
throughout the world. The process 
resembles that used for petroleum, 
but is applied to many basic oils 
and fats including soy bean, lin- 
seed, tallow, sardine and shark 
liver. 


get ready with GONE for tomorrow 


The R.C.A. electronic color tele- 
vision system will be made avail- 
able to the entire industry. 
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base metal, and may be applied either 
thermally or by electrodeposition. The 
surface of the base metal is then knurl- 
ed to form in it depressions of inverted 
pyramid form. These depressions are 
filled with lead or lead alloy, and the 
surface is then machined to remove the 
excess bearing metal and the peaks of 
the base metal. In this way a bearing 
surface is obtained which consists partly 
of lead and partly of base metal, the 
lead predominating. Satisfactory re- 
sults are said to have been obtained 
with from 20 to 50 indentations per 
linear in., varying in depth from 0.008 
to 0.024 in. 

If copper is used as the base metal 
and lead as the filler, the bearing sur- 
face is similar in its characteristics to 
that of a copper-lead bearing, in which 
the copper forms a matrix in which 
particles of lead are embedded. Of 
course, in the copper-lead bearing the 
lead is more finely divided. The grid 
bearing is claimed to have advantages 
over the copper-lead bearing in that 
the production processes, being entirely 
mechanical, can be more accurately 
controlled. 

Grid bearings can be produced by 
different methods. The base metal to- 
gether with the backing can be knurled 
and filled with lead in strip form, and 
then formed into half-bushings in the 
same way as Ddabbitt or copper-lead 
strip. In this form it can also be 
rolled into split bushings. In the case 
of full-round bearings, the base metal 
may be electroplated to the backing 
shell and each bushing knurled indi- 
vidually. 

A drawing of a half bearing with an 
enlarged view of a section through the 


NEW Products 


(Continued from page 47) 


trodes. For example, it is claimed that 
satisfactory usability on alternating 
current eliminates arc blow and results 
in easier manipulation, more uniform 
arc action, and better appearance of 
deposit. This class of electrodes is 
recommended by the manufacturer for 
all applications on which the lime type 
of electrode is used, with the possible 
exception of highly restrained joints 
on heavy sections or on steels of high 
hardenability. 








— a ets 


Sonntag Model SF-2 machine 


grid is shown in Fig. 3; while Fig. 4 
is a plan of the half-bushing with an 
enlarged view of the grid pattern. 
Either copper or silver is used as the 
base metal, silver having the advantage 
of better bearing qualities and copper 
that of lower cost. Lead alloyed with 
from 5 to 10 per cent tin is used as 
the filling material. Grid bearings with 
either copper or silver base metal are 
said to be superior to copper-lead and 
equal to silver bearings with respect 
to freedom from galling or seizing 
tendencies; equal to and perhaps even 
better than babbitt bearings as regards 
embedability, as any grit which enters 
the bearing is absorbed in the first lead 
pocket which it enters; and only slight- 
ly inferior to silver and equal to alumi- 
num bearings with respect to fatigue 
resistance. They are claimed to have 
a load-carrying capacity in excess of 
that of copper-lead bearings; corrosion 
resistance equal to that of other bear- 
ing types; and a relatively high heat 
conductivity due to the use of copper 
or silver as base metal. 


During the war grid bearings were 
installed in a tank engine of the radial 
type in which copper-lead bearings had 
worn out in a few hundred hours be- 
cause of the large amount of sand and 
grit that entered the engine in service. 
It is stated that the silver grid bear- 
ings in many cases had a longer life 
than the engine or tank as a whole. In 
case of incipient seizure, a grid bearing 
tends to be self-healing, because the 
high temperature of the local hot spot 
causes plastic flow of the lead, thus 
restoring the bearing properties of the 
seized area. 


Sonntag Bench-Type 
Fatigue Testing Machine 


To fill the increasing demand for a 
bench-type fatigue testing machine 
with the “constant-force” loading fea- 
ture, the Baldwin Locomotive Works, 
Philadelphia, Pa., offers the Sonntag 
Model SF-2 machine. The new machine 
affords flexure fatigue tests on sheet 
stock of any material—metal, plastic, 
wood—and requires no attention dur- 
ing the test. The design eliminates the 
need for any electronic equipment, 
complex linkage or special device to 
maintain a constant force while the 
specimen is under test. 

Baldwin’s latest addition to its line 
of fatigue and simulated service test- 
ing machines uses a revolving eccentric 
mass as a means of loading the speci- 
men. With this constant force machine, 
the load automatically remains con- 
stant regardless of the changes in the 
amount of deflection of the specimen. 





Relief Valve Designed 


for Extreme Pressures 





The Superdraulic Corp. of Dear. 


born, Mich., has announced this 
new 5,000 psi relief valve which in- 
corporates numerous new features, 
Squealing and chatter are said to 
be completely eliminated. Instan- 
taneous action prevents objection- 
able pressure’ peaks. Accurate 
maintenance of pressure setting i: 
an important feature. Hydraulic 
balance insures high efficiency and 
long life. Provision is also made 
for remote control, 


A predetermined load is alternately ap- 
plied to the specimen, and the result- 
ing deflection is incidental. 

The specimen undergoes the same 
stresses the material would sustain in 
actual use and the point of failure is 
accurately determined. Because of its 
comparatively small size, 15 in. by 12 
in. by 32 in., the SF-2 fatigue testing 
machine can be placed in a cabinet dur- 
ing a test so that temperature and hv- 
midity can be controlled. The machine 
weighs 115 lb, has an alternating force 
capacity of 20 lb and a speed of 1800 
cycles per minute with a total] travel 
of the loading yoke of one in. per cycle. 


Air Pressure Regulator 


A new air-pressure regulator has been 
introduced by A. Schrader’s Son, Divi- 
sion of Scovill Manufacturing Co., Inc., 
470 Vanderbilt Ave., Brooklyn 17, N. Y. 
The unit is adjustable to function in 
systems operating at pressures from 
10 to 150 psi. Air to any working part 
used in conjunction with air cylinders 
or machine controls is delivered at the 
pressure for which the regulator is 
set, which is always less than line pres- 
sure; and the pressure at the equip- 
ment is maintained constant regardless 
of any variation in the system pressure. 
The regulator is furnished with a pres- 
sure gage. Many of these units can be 
used in a system, one for each tool 
or air-operated machine. The manu- 
facturer states that use of the regu- 
lator saves wear on the compressor 
and reduces air costs. 
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fficient plants use machines specifically designed for a certain 
, range of work sizes. For greatest efficiency-in the grinding of small holes 
(3g to 3’’), Bryant offers the new, small Series 107 Internal Grinder. @ The Series 
107 is designed for tool room and small lot grinding. It has a chuck swing of 9 
, inches, a maximum traverse stroke of 6 inches and a maximum grinding stroke 
of 4 inches. Provision can be made for 11” swing. Preloaded ball bearings are used 
on both cross and longitudinal slides. This allows the use of a very light wheel slide, 
yet provides the utmost rigidity and sensitivity necessary for extremely precise work 
with quality finish. The new Series 107 uses the Bryant High Frequency Wheel 
Ap- Head as standard equipment. This provides direct wheel spindle drive at speeds 
ilt- up to 100,000 r.p.m., assuring the efficient surface speeds so necessary when 
grinding small bores. Belt drive is available for slow speeds. @ Although a 
minimum of floor space is required, operator comfort has been carefully con- 
is sidered. The simplified controls are conveniently located, and the operator may 
its operate the machine, either when standing or sitting. Write for complete details 
L on this new, small internal grinder that is functionally designed to grind small bores. 
in 
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Lockheed, differing from the latter in 
the use of exhaust thrust from the rear 
of the engine nacelles. 

The Lockheed installation included 
,turbosuperchargers which gave the 
XP-49 a top speed of 458 mph and a 
ceiling of 37,500 ft, good performance 
for a 9%-ton combat plane. Develop- 
ment work on the I-1430 continued to 
improve its performance with an out- 
put of 2000 hp in 1944 and its present 
rating of 2100 hp at 3400 rpm at the 
critical altitude of the turbosuper- 
charger. This represents an increase 
of 91 per cent in power output over the 
original model. 


Lycoming 


Lycoming Division of the Aviation 
Manufacturing Corp is an outgrowth 
of the Lycoming Manufacturing Co., 
builders of automotive and marine en- 
gines. The firm began the design of 
aircraft engines in 1928, and in 1934 
was reorganized into its present cor- 
porate form. Lycoming produced a 
series of nine-cylinder radial air- 
cooled engines in the 225 to 265 hp class, 
and followed this with a series of four- 
cylinder horizontally-opposed _ light- 
plane engines in the 50 to 75 hp class. 

Work on a high-horsepower, 24- 
cylinder “H,” liquid-cooled, aircraft 
engine, designated the H-2470, started 
in July, 19389. The first test stand run 
was made in June, 1940, and the engine 
developed 1730 bhp. The following 
year this output had been increased to 
2000 bhp. The Vultee XP-54 pusher 
pursuit plane had_ been designed 
around the new engine and the first 
test flight of the combination was made 
in November, 1942, at which time the 
H-2470 was developing 2300 hp at 3300 
rpm at takeoff, an increase of 34 per 
cent in power output. 

This engine was developed primarily 
by the Navy Department for use in 
aircraft and patrol-torpedo boats. The 
engine installed in the XP-54 was a 
Navy engine assigned to the Air Tech- 
nical Service Command for the pur- 
rose. The Navy discontinued develop- 
ment of the H-2470 in April, 1943. 

Design of the most powerful recipro- 
cating aircraft engine yet attempted 
was begun by Lycoming in July, 1943. 
This giant engine is a 36-cylinder 
radial, liquid-cooled design consisting 
of nine banks of four cylinders each. 
It has been designed to produce 5000 
hp at 2600 rpm. At the date of writing 
the first test run of this engine, the 
R-7755, is still pending. No details of 
the airplane to be used for its flight 
tests are releasable at this time. 


Menasco 


The Menasco Manufacturing Co., 
Los Angeles, Calif., was formed in 


1926 and engaged initially in the con- 
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version of a quantity of surplus 
Salmson water-cooled engines into air- 
cooled types. In 1930 Menasco began 
the design and manufacture of a 
highly successful series of four- and 
six-cylinder in-line, aircooled, aircraft 
engines which were particularly note- 
worthy for their use in various special 
racing planes flown in the National Air 
Races through the Thirties. 

During the war Menasco undertook 
the development of high-horsepower 
aircraft engines under Navy Depart- 
ment contract. The V-2040, a 12- 
cylinder, aircooled “V,” designed to 
produce 2000 hp was developed. This 
was dropped prior to block testing in 
favor of a more promising design, the 
H-4070, a 24-cylinder, aircooled “H,” 
designed to produce 3400 hp, stemming 
from the V-2040, with enlarged cylin- 
der bore. The development of both of 
these engines was discontinued prior to 
completion. 


Packard 


The Packard Motor Car Co., Detroit, 
Mich., entered the aircraft engine field 
with the design of the famed Liberty 
engine during World War I. Follow- 
ing the Armistice Packard continued 
the development of high-power water- 
cooled aircraft engines for the Army 
and Navy and produced considerable 
quantities of the 3A-1500 and 3A-2500 
12-cylinder “V” types which saw ser- 
vice in pursuit, bomber, fighter, tor- 
pedo, scout and other types of combat 
craft. An outstanding engineering job 
was done in creating the Packard 
Diesel aircooled radial aircraft engine 
in 1928. 

In September, 1940, the Packard 
company contracted the quantity pro- 
duction of the British-designed Rolls- 
Royce Merlin 12-cylinder liquid-cooled 
“V” aircraft engine. The first two en- 
gines were given their test run in a 
special ceremony at Detroit on Aug. 2, 
1941. This engine, the V-1650, de- 
veloped 1385 bhp at 3000 rpm during 
the run. The first test flight of the 
Packard-built Merlin was made in 
March, 1942, installed in a Curtiss 
XP-40F pursuit plane. This installa- 
tion proved so successful that produc- 
tion of the P-40F model was ordered 
as well as installation of the Merlin 
in the North American P-51B Mustang. 
These installations developed 1760 hp 
at 3000 rpm at 9250 ft. By 1944 the 
Packard Merlin was producing 1905 
hp at 3000 rpm at 3100 ft and on V-J 
Day the engine was developing a maxi- 
mum of 2500 hp,an increase of 81 per 
cent over the original model. 


Pratt & Whitney 


Pratt & Whitney Aircraft Division, 
United Aircraft Corp., East Hartford, 
Conn., shares with Wright the unex- 








Three Times More Engine Power 


celled world-wide reputation for the 
design and manufacture of aircooleg 
radial engines. The firm was founded 
in 1925 by Fred Rentschler and George 
J. Mead for the production of the 
Wasp nine-cylinder radial, aircooleg 
aircraft engine, which has achieved g 
reputation unsurpassed by any other 
aircraft engine in the world. P & W 
began the development of twin row air. 
craft engines in 1929 which culminated 
in production of the R-1830 Twin Wasp 
engine in 1933. On its block test the 
R-1830 developed 830 bhp at 2400 rpm, 
Continued development and production 
of this engine produced an output of 
1200 hp at 2700 rpm for takeoff at the 
time of Pearl Harbor. It saw service 
throughout the war installed in such 
combat planes as the Consolidated 
B-24 Liberator, Consolidated PB2Y 
Coronado, Grumman F4F Wildcat, the 
Douglas C-47 Skytrain transport and 
many others. Continued development 
increased its output at the close of the 
war to 1350 hp at 2800 rpm for take- 
off, an increase of 63 per cent. 

A special version of the Twin Wasp 
was developed for use in the giant 
Douglas C-54 Skymaster, hundreds of 
which saw service with the Air Trans- 
port Command and the Naval Air 
Transport Service. Due to the power 
requirements of the C-54 the R-1830 
proved insufficient and the considerably 
larger R-2800 excessive. P & W in- 
creased the bore of the Twin Wasp 
from 5% in. to 5% in. which resulted 
in the R-2000 engine that developed 
1100 bhp on its first run, but which 
was improved to an output of 1450 hp 
at 2700 rpm at the close of the war, 
an increase of 32 per cent in power. 

The R-2800 Double Wasp consists, 
essentially, of 18 Twin Wasp barrels 
mounted on a new crankcase with in- 
creased stroke. Design of this engine 
began in 1936 and the completed en- 
gine was displayed at the New York 
World’s Fair in 1939. Its first block 
test in that year produced 1600 bhp. 
The following year this had been in- 
creased to 1850 bhp. First flight test 
was made in the Vought XF4U-1 Navy 
fighter in May, 1940. Development and 
production continued and the R-2800 
saw war service in all combat theaters 
in such planes as the Martin B-26 
Marauder, Grumman F6F Hellcat, Re- 
public P-47 Thunderbolt, Northrop 
P-61 Black Widow and many others. 
On V-J Day the R-2800 was developing 
3000 hp, an increase of 88 per cent 
over its original output. 

Largest and most powerful radial 
air-cooled engine now in production 18 
the P & W R-4360 Wasp Major, a % 
cylinder design consisting of four banks 
of seven cylinders each (see Sept. 15, 
1946 issue of AUTOMOTIVE AND AVIA- 
TION INDUSTRIES, page 42). This giant 

(Turn to page 64, please) 
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REE enterprise and not-so- words, it’s up to industry to 
free enterprise are fighting provide the American worker 


it out for the world’s markets. and lower prices. We must find some with the world’s best machines 
Both sides are turning out good other way or lose the business. and the world’s best methods. 


roducts and doing all in their It’s up to the man at the machine 
| g I 


The only other way is the way 
power to tempt the world buyer. that leads to both lower costs and to make full use of the production 
We are ata disadvantage in one higher human living standards. It is the maker built into that machine. 
respect —we don’t sacrifice a matter of lowering costs through Below is an example of how one 


human standards to cut costs more efficient production. In other manufacturer is doing this. 


EXAMPLE: Not all the worthwhile examples of spindle. On this job, 835 pieces are turned out 
good machining are tricky or “difficult” parts, by per hour on the average, reducing cost per 
any means. Illustrated is a small piston, involving _ piece to an almost negligible factor in relation to 
nine operations, including a rotating pick-off the finished product in which it is employed. 
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engine was undertaken in 1940 and its 
first test stand run was made in 1942 
when it produced 3000 bhp, the first of 
its type to do so. Development con- 
tinued until it is now producing 3500 
bhp, an increase of 17 per cent in the 
brief period of four years. The R-4360 
is still undergoing intensive develop- 
ment and is installed in such new craft 
as the Northrop XB-35 Flying Wing, 
the Consolidated Vultee XB-36 bomher, 
the Hughes Hercules, the Boeing 
Stratocruiser, the Republic Rainbow, 
the Boeing XB-44 Superfortress, the 
Hughes XF-11 photo plane, the Boeing 
XF8B-1 Navy fighters and many 
others. Confident predictions of output 


as high as 4000 bhp have been made 
for the R-4360 in the immediate 
future. 

An experimental 16-cylinder liquid- 
cooled design, the H-2600, was under- 
taken by P & W during the war. The 
design consisted of four banks of four 
cylinders each and was designed to pro- 
duce 1700 bhp. However, its develop- 
ment was dropped in 1942. 


Wright 


Wright Aeronautical Corp., a divi- 
sion of the Curtiss-Wright Corp., is 
the world’s oldest producer of aircraft 
engines, the present firm being a lineal 
descendant from the original Wright 
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in or out of engagement 
until changed by the oper- 
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ator. The smooth, easy, j.,| ai 
anti-friction engagement lations of 
—obtained by rollercams ROCKFORD ° 
CLUTCHES and POWE 


TAKE-OFFS. Contains 
diagrams of unique 
applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 
ifications. 
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Brothers bicycle shop in Dayton, Ohio 
at the turn of the century. It was the 
enly aircraft engine firm to survive the 
crisis following World War I. The de. 
signs and types it has produced during 
the past 40 years are legion and jp. 
clude the famed Whirlwind and Cyclone 
radial air-cooled types which found 
world favor. 

Design of the R-1820 Cyclone, the 
first air-cooled radial in the world to 
produce 1000 bhp, a long-time goal of 
the aircraft engine industry, was up- 
dertaken in 1924 and the first block 
test was made in 1927 at which time 
the engine produced 525 bhp. Re 
search and development has been eon- 
tinuous over the past two decades and 
the R-1820 saw war service in all thea- 
ters in the Douglas DC-3 transport 
versions, the Eastern Aircraft FM 
fighters and many others. At the end 
of the war the Cyclone had a maximum 
cutput of 1600 hp, an increase of 262 
per cent over its original power, truly 
an astonishing performance. 

Development of a high-power radial 
liquid-cooled design, the R-2160, was 
undertaken during the war. This en- 
gine contains 42 cylinders arranged 


-in six banks of seven cylinders each. 


It is designed to produce 2500 bhp but 
has not been type tested at this writ- 
ing. 

The Wright R-2600 Cyclone is a 14- 
cylinder radial air-cooled design which 
was started in 1935. Its first test stand 
run was made in 1937 at which time 
it developed 1500 bhp at 2300 rpm. Its 
first flight test was made in November, 
1938 in a Douglas XB-23 twin-engine 
bomber. Development work continued 
with 1600 hp being available in 1939 
and 1700 hp at the time of Pearl 
Harbor. The R-2600 saw wartime ser- 
vice aboard such famed planes as the 
North American B-25 Mitchel, the 
Douglas A-20 Havoc, Grumman TBF 
Avenger, Curtiss SB2C Helldiver, Mar- 
tin PBM Mariner and others. At the 
close of the war the R-2600 had an 
output of 1900 hp, an increase of 27 
per cent over its original power. 

Engineering on the Wright R-3350 
began in 1935. It is fundamentally 
two seven-cylinder Cyclone engines 
mounted axially on a common crank- 
case. Its first block test was made in 
1938 at which time it developed 1800 
bhp. Its first aircraft installation was 
in the giant Martin PB2M-1 Mars fly- 
ing boat which flew for the first time 
in November, 1941. The R-3350 is best 
known as the powerplant for the Boe- 
ing B-29 Superfortress. Development 
of the type continued throughout the 
war and V-J Day found it producing 
a total of 3400 bhp, an increase of 89 
per cent over its original output. 
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WAA solicits bids for approximately $1,000,000 worth of 
abrasives of the following types: grinding wheels, abrasive 
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cloth, paper, belts, sticks, stones and hones—all sizes and 
“1 specifications. The offering includes both new and used ma- 
he terials; inspection may be made prior to bidding at any 
an 

27 Regional Office holding the inventory. Priority claims have 
50 been satisfied and there will be no delay in delivery. 

ly 

es 

a Sales of Abrasives will be held at frequent intervals. To receive 

00 information on future sales, write to the Regional Offices listed 

below asking that your name be placed on their mailing lists. 

" BOSTON - PHILADELPHIA - CHICAGO - CLEVELAND 

a DETROIT - ST.LOUIS - LOS ANGELES 
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Offices located af: Atlanta « Birmingham « Boston « Charlotte « Chicago «+ Cincinnati - Cleveland + Dallas 
Denver + Detroit «+ Fort Worth - Helena « Houston ~- Jacksonville .« Kansas City, Mo. « Little Rock + Los 
Angeles - Louisville « Minneapolis » Nashville »« New Orleans « New York » Omaha - Philadelphia - Port- 
land. Ore «+ Richmond « St. Louis + Salt Lake City »« San Antonio + San Francisco « Seattle « Spokane - Tulsa 
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ON CRITICAL ASSEMBLY FOR 
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GIVE POSITIVE “FIX” 




























OXBOR 


High spots from independent investigator’s on-the- 
scene report ... another study of assembly methods in 
key industrial plants by James O. Peck Company. 


@ “We gave Phillips Screws a big responsibility,” 
Foxboro’s chief engineer explained, “to maintain an 
accurate alignment of the helical coils in our tem- 
perature recording and control instruments. 


“PHILLIPS’ POSITIVE DRIVE makes positive 
fastening easier, more certain. Five Phillips Head 
Screws hold in accurate position the helical coils 
which are the heart of these instruments. The four- 
point contact of the driver in the Phillips recess 
makes it easy for the assembler to start the screws 
and drive them home. And we can depend on them 
to hold securely despite vibration er shock. 


“WE SAVE DRIVER SLIPS that would cost us 
up to $50 apiece. This is a tight-spot assembly where 
the slip of a driver —a constant hazard when driv- 
ing slotted head screws — would irreparably dam- 
age the delicate capillary tubes, less than a half- 
inch away. The cost of such a slip — disassembly, 
replacing the damaged element, and reassembly 
—runs up to fifty dollars.” 


GET THE WHOLE INSIDE STORY of this 
critical assembly and other equally interesting 
studies .. . of metal, wood and plastic prod- 
ucts. Plenty of tips to help you improve 
your own assemblies. FREE—use the coupon. 








Report Woe 13 es lg 
ASSEMBLY SAVINGS 
WITH PHILLIPS SCREWS 
Ce 


es PHILLIPS eicca SCREWS 


i, Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 





Phillips Screw Mfrs.,c/o Horton-Noyes AA-14 
2300 Industrial Trust Bldg., Providence, R. I. © American Screw Co. (é3 Pheoll Manufacturing Co. 
Send me reports on Assembly Savings with Philli ; Sane Contral Serew Ce. Ri Senne Spee Se 
ad © mabe Screws. . chandler Products Corp. Russell Burdsall & Ward 
Name @ Continental Screw Co. Bolt & Nut Co. 
senceseorcsscooocssocccevoneesoocosoccosocqsocoeseosesoeseoosoeeecoteccconsccsescecseeececcccoces © Corba Serew Div. of Scovill Manufacturing Co. 
St e American Hdwe. Corp. Shakeproof Inc. 
PEE ciwenaundbandlh cusnussnadgractentaytanddeteaeinsundseianaddemaibunebeiianbitaiaaetvbeedice ~ The H. M. Harper Co. National Lock Co. The Southington Hardware Mfg. Co. 
Address e International Screw Co. National Screw & Mfg. Co. The Steel Company of Canada, Ltt 
Meeessnneceasenerescocsccccccnsecccrcescsecsescedessoosbeosocococeéocsesesesdonsosesseocececeecs je Lamson & Sessions Co. New England Screw Co. Sterling Bolt Co. 
e Milford Rivet and Parker-Kalon Corporation Stronghold Screw Products, Ine. 
eeeeeeeeeeeeeeeeeeeeeeeeeeeseses Machine Co. Pawtucket Screw Co. Wolverine Bolt Company 
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Pressure Duration Indicator 
(Continued from page 24) 


with very little loss to, and emitted 
from, its other end. Whenever the 
rotor rotates the peripheral end of the 
light conductor arm describes a circle 
in a plane perpendicular to the axis of 
rotation. 

The housing of the rotor carries a 
graduated protractor dial, and it also 
supports the signal lamps at the center 
of the rotor, facing the central end of 
the light conductor arm. 

Whenever the rotor is rotated by the 
engine, and the neon lamp illuminates 
the central end of the light conductor 
arm during part of the revolution, the 
peripheral end of the light-conductor 
arm will describe a lighted arc. ‘The 
phase of its beginning and of its end 
can be read on the protractor dial. The 
dial is adjustable angularly and can be 
locked in any position. In the initial 
setting, the engine is brought to the 
dead center phase, and the zero mark 
on the protractor is brought into coin- 
cidence with the outer end of the light 
conductor arm. 

In order to visualize the operation of 
this device let us assume that the en- 
gine is running at low load (Fig. 2) 
and that the balancing pressure is ad- 
justed to a low value at or near at- 
mospheric pressure. Then the dia- 
phragm of the pickup will make con- 
tact with the insulated electrode dur- 
ing most of the compression and ex- 
pansion stroke of the engine cycle; 
hence the lighted are described by the 
peripheral end of the light-conductor 
arm will extend around a large portion 
of the periphery. If then, by admit- 
ting pressure gas to the manifold, the 
balancing pressure is increased the 
lighted are will diminish in length, un- 
til finally, at a balancing pressure of 
700 psi, which is the maximum pressure 
in our example, only a flicker will show 
at‘a few degrees after dead center. 
Thus the complete diagram of the 
engine pressure can be obtained by 
taking a set of data, noting the balanc- 
Ing pressure and the corresponding 
phases of the beginning and end of 
lighted arc, increasing the balancing 
pressure in steps, and then plotting the 
pressure as a function of phase of rota- 
ton. Or, let us consider another imag- 
luary experiment. Let the balancing 
pressure be set at 500 psi (Fig. 2) and 
the engine running at light load, with 
a maximum pressure of 700 psi. The 
lighted are on the screen will extend 
from about four deg BDC to 26 deg 
ADC, a total duration of 30 deg. Then, 
keeping the balancing pressure the 
same, 500 psi, let the engine load be 
mecreased. The picture on the screen 
will change: the beginning of the light- 
ed arc will remain at the same phase, 
four deg BDC, but the end will be 
extended to about 40 deg ADC, a total 
duration of 44 deg. Thus the length 
of the lighted arc—the balancing pres- 
sure being kept constant—is a measure 


‘ 
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of the loading of the engine. 


Investigation of Valve-Lift Events 


The described neon lamp and phase 
indicating device can be controlled by 
some other periodic event of the engine 
instead of the pressure cycle, by incor- 
porating in the electric circuit 2 con- 
tactor responsive to the periodic event 
to be investigated. Such periodic events 
which may be of interest for supervis 
ing the operation of the engine, are for 
example, the occurrence of dead center 


of a crank, and the opening and closing 
of the intake, exhaust and injector 
valves. 

In Fig. 1 is illustrated schematically 
a Dead Center Contactor, which is a 
stationary metal finger not in contact 
with the flywheel itself but which 
makes a contact with a raised cam 
surface formed on the periphery of the 
flywheel, and situated symmetrically 
1elative to the crank radius. By means 
of a circuit switch this dead center con- 
tactor can be. switched into the neon 
lamp circuit. It can be visualized that 
in this case the mid point of the lighted 
are will define the dead center phase. 
Then, by alternately switching into the 
(Turn to page 68, pleasc) 
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metallic shapes. . 


HARVEY, ILLINOIS 





| ‘) Just a forging, but—the forging process develops the greatest 
)\, combination of physical properties (tensile and compressive 


strength, ductility, impact and fatigue strength) and the great- 
est uniformity of quality of any method of manufacturing 


. . Wyman-Gordon has pioneered in the de- 
velopment of intricate forgings typical of which is the one-piece 
propeller hub illustrated here. 


Standard of the Industry for Sixty Years 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


DETROIT, MICHIGAN 
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THE KNOWN precision gauge of laminations in 
the solidly bonded Laminum shim makes machining 
unnecessary in fitting machine parts. But consider 
this too .. . it assures accuracy by preventing errors 
(sometimes spoilage) due to inexperience. Want 
performance data? 











electric circuit either the pressure 
pickup, or the dead center contactor, 
the phase disposition of the pressure 
indication with reference to the dead 
center phase can be determined. This 
method of dead center determination 
eliminates the error, slight though jt 


_ is, due to the delay of response of the 








Laminum shims are cut to your specifications. For maintenance. 
bowever, shim materials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
51 Union Street ° Glenbrook, Conn. 
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neon lamp, and hence it is more ag. 
curate than relying on the initial get. 
ting of the sweep dial as described 
previously. 

In Fig. 1 there is illustrated algo 
another contactor, controlled by the 
needle valve of the injection nozzle, 
which can be switched into the neon 
lamp circuit by means of another cir. 
cuit switch. It can be visualized that 
under the control of this contactor the 
lighted are will indicate the phase and 
duration of injection. 

It is only a matter of skill to devise 
other types of contactors adapted to be 
actuated by any other periodic engine 
event which may be of interest for some 
particular investigation. 


Application to Multi-Cylinder 
Engines 


In the case of a multi-cylindered 
engine each engine cylinder is fitted 
with a pressure pickup, all of which are 
subjected to the same balancing pres- 
sure. The cylinders may be fitted also 
with other contactors such as those 
actuated by the injection nozzles. Each 
of these contactors can be switched in- 
to and out of the neon lamp circuit by 
the aid of a circuit switch. Then by 
switching in the pressure pickups one, 
by one, the duration, while the engine 
pressure surpasses the set balancing 
pressure, can be observed on the screen 
in rapid succession for each cylinder. 
By increasing the balancing pressure 
a new reading can be taken; longer 
arcs will correspond to higher loading. 
Then, by switching into the circuit the 
contactors actuated by the injector 
valves, it can be determined whether 
or not any existing fault is caused by 
uneven timing or uneven duration of 
the injections. 

The several contactors responsive to 
several periodic events can be switched 
into the circuit not only successively 
but even simultaneously, provided the 
durations of the periodic events do not 
overlap. Thus, the peak portions of 
the pressure cycles of a multi-cylinder 
engine can be examined simultaneously 
provided the duration of the pressure 
is short enough for the several lighted 
ares not to merge together. Fig. 3 il- 
lustrates the appearance of the dial 
in the case of a six-cylinder four stroke 
engine operated at uneven load distri- 
bution, the cylinders working at low, 
medium, and high loading. Increasing 
the balancing pressure will reduce the 
length of the lighted arcs, until one by 
one they will disappear, as the maxi- 
mum pressure in each cylinder is 
reached. 


| (Part II will follow in an early issue 
| of AUTOMOTIVE and AVIATION INDUS- 


TRIES. ) 
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